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FOREWORD

This volume is one of a set of five giving key characteristics of Earth-
to-Venus trajectories during the period 1964-1970. This period is
divided into five 120-day launch intervals spaced about 19.2 months
apart. During each interval, trajectory characteristics are given for
flight times of from 70 to 220 days in 2-day steps. Thus each volume
contains 9,120 trajectories.

The applicability of these books may be extended by noting the
8-year cyclic recurrence of Earth—Venus trajectories. Thus trajectories
in 1972 are very nearly identical to 1964 trajectories; 1973 trajectories
are very nearly identical to 1965 trajectories, etc. Simply by updating
the trajectories by 8 years, the results may be reapplied.

It is intended that these books provide trajectory and guidance
analysts with data, in volume, so that they may perform preliminary
design studies, conduct investigations of the properties of ballistic inter-
planetary trajectories, and make interplanetary guidance and orbit
determination analyses. While not exact, these trajectories are suffi-
ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check
the correctness of each number. Should the reader detect any errors,
the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-
Mars trajectories during the period 1964-1977.






—

JPL TM 33-99

EARTH—VENUS TRAJECTORIES (VOL. 3, 1967)

i

’ N

o £l
.

I. INTRODUCTION
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This report presents the results of extensive machine
computations of three-dimensional ballistic interplanetary
trajectories. The analytic model used to represent these
trajectories is based upon two-body, inverse-square, force
field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct
parts: (1) the heliocentric transfer ellipse and (2) the
launch - planet - centered escape trajectories. Following

_these trajectories, differential corrections or error coeffi-
cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying
the launch date and flight time only. Given these, the
positions of the launch planet on the launch date and the
target planet on the arrival date may be obtained by
interrogating the ephemerides. By assuming the planets
to be massless, a unique heliocentric trajectory may then
be computed which passes through the centers of the
launch and target planets. Though this assumption may
at first seem gross, experience has proved it to be per-
fectly reasonable for this purpose. After the solution has
been obtained by an iterative procedure, the orbital ele-
ments, heliocentric position, and velocity vectors at launch
and arrival are computed. Other heliocentric quantities
of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and
arrival hyperbolic-excess velocity vectors are computed
by subtracting the velocity vectors of the launch and tar-
get planets from the heliocentric launch and arrival veloc-
ity vectors of the probe. The launch hyperbolic-excess
vector is, in fact, the most important result of these com-
putations because it yields the energy and direction of
fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties
of the near-Earth portion of the trajectories. Given the
launch hyperbolic-excess vector, a launch site (Cape
Canaveral), a launch azimuth, and certain properties of
a typical interplanetary boost vehicle, and assuming a
100-nm parking orbit, quantities such as launch time,
injection position and velocity vectors, parking orbit
coast time, and injection time are computed. In essence,
then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the
trajectories are assumed to impact vertically on the
target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-
rections or error coefficients relating variations in the
launch hyperbolic-excess velocity vector to variations in
target miss and flight time are computed. Actually, the
variables at launch in these coefficients are the square of
the hyperbolic-excess speed, or vis viva energy C;, and
the declination and right ascension of a unit vector S,
collinear with the outgoing asymptote of the escape
hyperbola. The target variables are the components of
the impact parameter B, defined below, and the flight
time. These coefficients are obtained by a numerical
differencing technique developed by William Kizner
of JPL.

Based upon these error coefficients, guidance and track-
ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-
plished by determining the orbit of the probe from radio
tracking data and then applying one or more impulsive
velocity corrections to null the predicted target error.
The guidance task closely parallels the trajectory prob-
lem, for it is convenient to define the following guidance
“phases™:

1. Planetocentric phase, in which, after the launch
vehicle has placed the probe on its escape hyperbola,
the orbital elements of this trajectory are determined
and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in
phase 1.

3. Approach phase, in which the probe is in the sphere
of influence of the planet and the final vernier
corrections may be made to trim the results of
phase 2.

The preflight analysis of plLase-1 guidance is primarily
concerned with the statistical problem of determining
how much propellant to carry aboard the spacecraft in
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order to correct a “three-sigma” injection guidance error.
These studies are well-documented elsewhere (Ref. 2-4)
and will not be discussed here. Suffice it to say that
correcting the hyperbolic-excess velocity is a reasonably
good approximation to nulling the miss components at
the planet. Such an analysis need only be concerned with
the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-
cated, since maneuvers there depend upon errors in
applying the first midcourse maneuver (phase 1). In order
to understand the effect of phase 1 errors, or to specify a
tolerance on them, it is convenient to ask how a unit
error in hyperbolic-excess velocity maps to miss at the
target. This unit velocity error can be thought of as due
to uncertainties in phase-1 maneuver execution and orbit
determination. Conceptually, this analysis can be accom-
plished by letting a unit velocity error trace out a sphere
at the tip of the hyperbolic-excess velocity vector and
observing the semimajor and semiminor axes of the miss
ellipse at the target (only two miss components are
normally of interest). Mathematically, this is done by
simply forming a matrix of the differential corrections,
multiplying this matrix by its own transpose, diagonal-
izing the resulting symmetric matrix, and observing
that the two diagonal terms are the desired semimajor
and semiminor axes of the unit error ellipse.! It is casy
to show that if the coordinate system chosen to describe
the target error is collinear with these axes, the rows
of the resulting differential correction matrix (which are
gradient vectors) are orthogonal, and their norms are the
magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently
treated with this kind of analysis, and is not discussed
further. Here, it can be assumed that the approach
maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the
current generation of launch vehicles requires the accu-
racy obtainable using Earth-based radio guidance in order
to accomplish most planet-oriented experiments. The
steps in radio guidance are:

1. Track the transponder signal from the spacecraft
from several stations located at a spread of latitudes
to determine the orbit of the spacecraft.

'It should be apparent to readers familiar with statistical concepts

that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

Vil

2. Calculate the velocity changes required to alter the
orbit to pass through the desired region at the target.
The maneuver is then applied with a small rocket
motor; the pointing direction and burning time (of
the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit
and the application of the maneuver are without
error.

Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the
perturbed orbit.

This process of tracking and maneuvering may be
repeated several times to achieve high accuracies at the
target. There is, however, a limit to the process imposed
by our uncertainties in the actual location of the target
planet as well as the unpredictable forces acting on the
spacecraft,

For extremely high accuracy at the target planet, on-
board measurements must be used in conjunction with
the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of
this report to discuss on-board measurement systems but
rather to describe the capabilities of current Earth-based
radio guidance techniques when applied to interplane-
tary trajectories.

An adequate description of the accuracy to which orbits
may be determined and maneuvers executed for the case
of several corrective maneuvers is beyond the scope of
this report. The results presented here may be strictly
interpreted as corresponding to the accuracy capabilities
for a single mid-course maneuver occurring anywhere
between 1 and 14 days after injection. The relative con-
tribution to the target uncertainty caused by orbit deter-
mination errors and mid-course execution errors depends
directly upon the size of the correction required on a
particular flight. For this reason, then, two error sources
are considered separately. While our results do corre-
spond to the single maneuver case, they are very valuable
in providing a general description of the way in which
these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify
the adequacy of these trajectories for preliminary design
use. Both Mars and Venus trajectories were computed on
the JPL precision-integrating trajectory program using
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initial conditions obtained from the approximate trajec-
tories contained herein. Of 56 Mars cases run, 29 missed
the target by less than 500,000 km; 16 missed by between
500,000 and 1,000,000 km; and 5 missed by between
1,000,000 and 1,500,000 km. The worst case missed by
3,500,000 km. For the flight time errors, 16 varied between
1 and 2 days; 14 varied between 2 and 3 days; and 9 were
greater than 3 days. The worst case was 7.2 days. No
systematic properties of these errors were noted except
that they appear to get worse for the higher-energy
trajectories.

For Venus, the accuracy was considerably better, aver-
aging 322,000-km miss error and 0.67-day flight time
errors. Based on these comparisons, the model used to
generate the trajectories contained herein is considered
to be adequate and the results suitable for preliminary
mission design studies. These results are very useful for
initializing the precision trajectory search program.

When used for the stated purposes, these trajectories
provide an excellent source of data obtained at consider-
ably less time and expense than precision cases.

Il. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases
of two-body motion: (1) an escape hyperbola near the
launch planet, (2) elliptical> motion under the attraction
of the Sun, and (3) terminal hyperbolic motion near the
target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained
first under the following assumptions:

1. The launch and target planets move in orbits about
the Sun as given in the national ephemerides. Their
velocity components are obtained by using two-body
conic formulas, mean orbital elements, and their
tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus
the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch
planet. Its position at arrival on the heliocentric
orbit is the center of the massless target planet.

*Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,
the attractions of the launch and target planets are tem-
porarily disregarded. The primary result to be obtained
from the solution of the heliocentric transfer problem is
the hyperbolic-excess velocity vector relative to the launch
planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe
are assumed to be the centers of the launch and target
planets, they can immediately be determined, given the
launch and arrival® times, by consulting the ephemeris.
Further, the orientation of the heliocentric transfer plane
can immediately be found. Let R, be the Sun-launch
planet position vector at launch time T,, and let R, be
the Sun-target planet position vector at arrival time T,
(Fig. 1). Then, planar orientation is found from the unit
normal W to the plane as follows:

R, X R,

R R,sin¥ (1)

W =

*QOr, for convenience, the launch date and flight time can be speci-

fied.
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TARGET-
PLANET
CENTER

J

=— PLANE OF
MOTION

LAUNCH-
PLANET

CENTER ECLIPTIC

PLANE

Fig. 1. Heliocentric transfer geometry

where the angle ¥ is defined below. The inclination®* i to
the ecliptic plane can be found by

cosi = WK’ (2)
where K’ is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle ¥ (Fig. 1) is also readily
determined by utilizing the positions of the launch and
target planets. This angle may be obtained from

R, R
cos ¥ = —L——2- (3)
|R.| IR,
sin ¥ = sgn [(R, X R;)+K’] (1 — cos?¥)% (4)

The velocity vector V of the spacecraft anywhere along
its path may be obtained from

V:%[(WXB)COSF-FRSH)F] (5)

Here, R is the heliocentric position vector, R = |R]|,
and V is the heliocentric speed obtained from

V= \/ (GM) (—g - %) (6)

*In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
0=i=m/2.

and the path angle I is found from

RS R ,
smI‘—[\/(——————l_ez)(za_mjlesmv (7

In Eq. (6) and (7), GM; is the universal gravitational
constant times the mass of the Sun (= 2.959122083 X 10-*
au?®/day?), a and e are the semimajor axis and eccentricity
of the transfer ellipse, respectively, and v is the true
anomaly of the probe given by

a(l—¢)—R

cCos v = T (8)

3. Lambert’s Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are
the semimajor axis a and the eccentricity e. The deter-
mination of these quantities is the main problem. Battin
(Ref. 5) has shown that the eccentricity is actually a func-
tion of the semimajor axis. Thus it is first necessary to
determine a. The semimajor axis is related to the time of
flight Ty by Lambert’s Theorem, which states: The trans-
fer time between any two points on an ellipse is a function
of the sum of the distances of each point from the focus,
the distance between the points, and the semimajor axis
of the ellipse. Functionally, the theorem is stated as

Ty =Ty (R, + R, C,a) 9

where the distance C between the launch planet at launch
time and the target planet at arrival time is shown in
Fig. 2 and is obtained from

C=|R,— R, (10)

Fig. 2. In-plane transfer geometry

Since the time of flight T, and the launch and arrival
positions R, and R, are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After
the semimajor axis a is obtained, the heliocentric veloci-
ties of the probe at launch and arrival time V, and V,
may be evaluated from Eq. (5) under the conditions
R=R, and R = R,. The path angles I, T, and true
anomalies® v, v, at launch and arrival times may also be
evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess
velocity Vi, relative to the launch planet may be found
(Fig. 3) by

Vie=V, -V, (11)

where V, is the velocity of the launch planet at launch
time.

i

Fig. 3. Determination of the hyperbolic-excess
velocity vector V;,,

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer
is the hyperbolic-excess velocity vector Vy,, at launch. The
reason for the importance of this vector is that it tells the
direction in which the probe must be traveling relative
to the launch planet when just leaving its gravitational
influence. There are an infinite number of escape tra-
jectories (all hyperbolas) which can have the same
hyperbolic-excess velocity vector. However, only a por-
tion of these are practical for use when related to existing
launch sites and boost vehicle constraints. For example,
it would be ridiculously costly in payload—and imprac-
tical—to shoot a vehicle straight up. Criteria for selection
of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained
under the following assumptions: (1) The probe is acted
on only by the gravitational force of the launch planet,
and (2) the oblateness effects of the launch planet are
neglected.

®The details of quadrant choice for these angles are found in Ref. 5.

X1

The direction of the asymptote of the escape hyperbola
is found by normalizing the hyperbolic-excess vector Vy,.
The injection energy® C, of the escape hyperbola is found
by squaring the hyperbolic-excess speed, or

C;=Vi (12)
Thus, in contrast to the heliocentric problem, the launch
planet is now “massy,” while the influence of the Sun is
neglected. However, the hyperbolic-excess velocity vec-
tors found by solving the heliocentric problem are used
as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number
of escape trajectories are practical. Two of the practical
aspects of a set of trajectories are the sizes and shapes
of the hyperbolas.

Size is basically determined by the energy C,, which
in turn is a function of boost vehicle capability. For boost
vehicles in use (or shortly to be available) at this writing,
values of energy less than or equal to 25 km?/sec® are
considered reasonable. The larger the value of energy
that the booster is required to deliver, the smaller the
payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-
tricity, which is a function of both the energy and peri-
focal distance according to

R, C,

e=1+ M

(13)
where R, is the perifocal distance and GM is the uni-
versal gravitational constant times the mass of the launch
planet. From Eq. (13) it can be seen that for a fixed peri-
focal distance the eccentricity increases linearly with the
energy. The value of perifocal distance is not arbitrary,
but depends strongly on the boost vehicle trajectory. It
has been shown (Ref. 6) that in the great majority of
cases it is necessary and desirable to use a circular park-
ing orbit as part of the preinjection phase of the escape
trajectory. It is further an interesting fact that the altitude
of the parking orbit determines the perifocal distance.
If h is the parking orbit altitude and R, is the launch
planet’s radius, then, to an extremely close degree of
approximation,

R,=R,t+h (14)

y:]

*C, is actually twice the total energy per unit mass, ie., the vis
viva integral.
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or the perifocal distance is equal to the launch-planet-
centered radius of the parking orbit. In Ref. 6 it also has
been shown that the lowest possible parking orbit (80-100
nm) allows greatest payload capability. Thus, using
100 nm for the parking orbit altitude, a practical value
of perifocal distance is 6560 km. The perifocal distance
will vary only slightly about this value for other parking
orbit altitudes, or even for direct-ascent-type preinjection
trajectories. Therefore, both the size and shape are essen-
tially determined by the energy alone, which is found
from Eq. (12).

Given the size and shape of the escape hyperbola, its
planar orientation must be determined, and this can be
done by considering two vectors: (1) the direction of the
hyperbolic-excess vector, denoted by a unit vector S, and
(2} a unit vector R}, directed from the center of the launch
planet to the launch site. The vehicle’s flight plane will
essentially be determined by these two vectors, as shown
in Fig. 4. A unit normal W to the launch-planet-centered
flight plane is determined by

Rl X S
|R} X S|

(15)

NORTH POLE

VERNAL
EQUINOX

Fig. 4. Vehicle flight plane

X1l
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with the constraint that the Z component of W is always
positive.

Since R} is a function of time, according to the rotation
rate of the launch planet, the planar orientation must
continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of
the launch planet ascent trajectory is not given here but
may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-
planetary trajectories may be accomplished in several
ways and depends on choice of independent and depend-
ent variables. In this report, a numerical differencing
scheme is used. Basically, the independent variables—
the injection energy C,, declination &, and right ascen-
sion @y of the outgoing asymptote S of the escape hyper-
bola—are varied, one at a time, to produce variations in
the dependent variables—the components of the impact
parameter B and the time-of-flight T'.

The impact parameter B is defined as a vector origi-
nating at the center of the target planet and directed per-
pendicular to the incoming asymptote of the target-
centered approach hyperbola (Fig. 5). The impact param-
eter B is resolved into two components which lie in a

PATH OF PROBE

CENTER OF
TARGET BODY /S
B
INCOMING
ASYMPTOTE

/

Fig. 5. Impact parameter B

Xill

plane normal to the incoming asymptote S. The orienta-
tions of the reference axes in this plane are arbitrary, but
one is usually selected to lie in a fixed plane. Thus, define
a unit vector T, lying in the ecliptic plane according to

I
- SXK

where K’ is a unit normal vector to the ecliptic plane.
The remaining axis is then given by a unit vector R,

defined by
R=SXT (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

TARGET

ECLIPTIC PLANE

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has
miss components B*T and B*R. B-T=B+*R=0
denotes vertical impact on the target. Thus, B+ T, B*R,
and T are the three target-dependent variables. If Q;
represents a set of generalized independent variables,
such as injection position and velocity or other con-
venient variables, then the partial derivatives 2B * T/2Q;,
2B+ R/2Q;, 0T/3Q; are first-order differential corrections
or error coefficients relating miss at the target and flight
time errors to the independent variables.

A convenient set of independent variables for inter-
planetary trajectories is the vis viva injection energy C,,
the declination ®;, and the right ascension @¢ of the
asymptote of the escape hyperbola. These variables essen-
tially describe the launch hyperbolic-excess velocity vec-

tor since
V., = (C,)% (cos ® cos By, cos $y sin O, sin dg) (18)

As stated above, the differential corrections are calcu-
lated by a numerical differencing method which uses
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quantities obtained from the conic trajectory. The basic
idea is to compute a varied or perturbed trajectory and
then difference it with the reference case. Let primed
quantities denote variables on the perturbed trajectory.
A small variation AV, in the hyperbolic-excess velocity
vector is equivalent to a small variation AV in the launch
heliocentric velocity vector. The launch heliocentric
velocity on the perturbed trajectory is, then,

V, =V, + AV,, (19)

where

AV, = (C,)% Adg [ — sin &5 cos O, — sin @ sin O, cos P5] ,
(C)% ABg [ — cos & sin O, cos $g cos O, 0],

- AC,
2(Cy)%

[cos @5 cos Oy, cos Dy sin Oy, sin Pg]

where A®s, A® are small angular variations (0.2 deg), and
the energy variation is AC, = 0.005 C,.

The semimajor axis @’ is obtained from

ro B
a _2_V;,2RL (20)
GM,
The radial rate R,/ is
oo ViR,
RL - RL (21)
The semilatus rectum p’ and eccentricity ¢’ are
Ry (Vi — Rj?)
’ =
p CM, (22)
p/ Y%
¢ = (1 - 7) (23)
The eccentric anomaly at launch EJ is
R R,
-
sin £y, e/ (G’GMS)%
(24)
1 R,
(A== _ —
cos Ej, Py (1 a’)
The mean anomaly at launch M/, is obtained from
M, =E, —¢sinE, (25)

X1V

The mean orbital rate n’ is

(GM ;)%

W= (26)
The mean anomaly at the target M, is
M, =n'Tp+ M, @7)

The eccentric anomaly at the target E, is obtained from
the expansion

e’sinE,

_— 2
|:(1 — ¢’ cos E,,)”} aM

+ 1 3¢’'sinE,)? — (1 — ¢’ cos E,) (¢’ cos Ep) AMS
6 (1 — e’ cos E,)°

1 1
4 pamad ————————— —_——
Ey=E, + (l —e’cosEp> aM 2

(28)
if
cosE, =0
or
B = +ecosE,,—1+\/(ecosE,,—1)2+(2esinE,,)AM
b r esinE,
(29)
if
cosE, <0
where

AM =M, —(E,— € sinE,)

The true anomalies at launch and the target v}, and v,
are found from

p’ — R,
= — 30
cos vy, el RIJ ( )
o<, <n of RZ is positive
< v < 2r if 1'12 is negative
, coskE,—¢
COS Yy = T ¢ cos E;,
(31)
N e"*)4sin Ej
S T T e cos E;
The heliocentric central angle ¥ is
¥'= v} - v, (32)
The angular momentum h’ is
W =R, X V] (33)



JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3, 1967)
The heliocentric position vector at the target is ¢B-T_ —2C, 2B-T
dau au eC,
(42)
R h" X R
R, =R, (—L cos ¥ + W L sin\P’) (34) B-R_ —2C; ?B-R
R, R, dau au eC,
where from whence
6B 2C, ©B
R, =d' (1 — ¢ cosE, 35 ==
P ( 2 (35) dau  au 0oC, (43)
A vector in the direction of perihelion with magnitude ¢’ is and
Ty _ —2C, 2T (44)
, Vi Xh R (36) dau au 9C,
GM; R, where au is the astronomical unit-to-kilometer conversion
factor.
The heliocentric velocity at the target is
y & The effect of solar radiation pressure acting on the
, ) probe may also be evaluated as follows: In Eq. (19) let
A L' X (% + e’) (37) AV, = 0, but in Eq. (20), (22), (24), (26), (36), vary GM;
P v by adding an increment AGMj. This procedure gives rise
The h boli loci b ) to a varied trajectory from which the impact parameter B
e hyperbolic-excess velocity at the target is and flight time error AT, may be obtained. The partials
, ) oB/2GMy and 2T;/2GM; may then be calculated. Since
Vip=V, = V. (38) the acceleration caused by solar radiation pressure acts

The difference between the heliocentric position vectors
on the perturbed and reference trajectories is

AR, = R, — R, (39)
The impact parameter B is
(AR} V3,) Vi,
—_ e, ————— + ’
iz AR;,
The flight time error is
AR+ V)
AT, = —{;—2——”— (40)

hp

The partial derivatives are formed by dividing A®,
Adg, and AC, into the miss components B-T, B+ R, and
flight time error ATr. In addition to the component par-
tials, the quantity 3B/3Q; is defined by

(aB-T © L (B-RY)*
20; 2Q;

The three partials, 9B/00, 8B/3®,, 86B/¢C,, are impor-
tant measures of the error sensitivity of a trajectory.

¢B

0, (41)

The effect of uncertainty in the knowledge of the
astronomical unit-to-kilometer conversion factor on target
miss and flight time may be determined by the following
formulae,

XV

opposite to the gravitational attraction of the Sun, radia-
tion pressure has the effect of decreasing the Sun’s gravi-
tational attraction, or decreasing GM,. A decrease,
AGMg = —24 X 10°km?/sec® corresponds to the solar
radiation pressure acting on a 300-kg spacecraft having
a perfectly reflecting area of 3.6 square meters. Thus the
miss, always being a positive number, is obtained by
AB,, = 2.4 X 10°3B/0GMj, and the corresponding flight
time error is ATFSp: —2.4 % 1080T»/0GM,, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target
accuracy can be rather simply described if it is assumed
that the guidance maneuver is made on the asymptote
of the escape hyperbola and that the velocity errors are
spherically distributed (that is, the three-dimensional
statistical distribution of velocity errors is composed of
three orthogonal, independent velocity errors, each with
the same variance). The mapping of these errors to the
target (Fig. 7) results in a three-dimensional ellipsoid of
position errors, which is the “one-sigma ellipsoid.” The
semiaxes are the respective standard deviations of the
position errors. As pointed out above, this ellipsoid can be
thought of as the locus of target errors that results from
a unit velocity error at the mid-course point tracing out
a sphere.

Let the differential corrections discussed above be
expressed in matrix form as
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MAPPING BY

DIFFERENTIAL CORRECTIONS

37,

3 Xy

SPHERE OF MIDCOURSE
VELOCITY ERRORS

ELLIPSOID OF TARGET
ERRORS

Fig. 7. The mapping of mid-course execution error

FaB-T BT eB-T BT 1 8B+T
e 20y aC, — =
aXl VhI, aq’x
dB+R ¢B+R ¢B*R
K= | = o °C (45) B-T -1 3BT
0X, Vi cos & 00
oT, Ty T 5
- =5 = . 3BT
by 20, . BT oy,
_ ox, aC,
Now define a Cartesian coordinate system X,, X,, X
such that
i B-.R_ 1 2B-R
r — ’ - e
X, = Vi 80y X, V,, ¥,
8)(2 = — (VhL cOos (I)N) SGg (46) 3aB+R _ -1 3B*R
ak _ sy _ Sca 8)2'_, VhL COs q)N 8(~)N (48)
3 he: = m
°B-R _ . 2B'R
e~ hi
Then a new matrix F can be formed, 0X, 8C,
BT BT BT
X, X, X, CEV Y
aX, V,, 2d,
¢B<R /B+*R ¢B-R 47
F= X, X, ax, (47) 0T, _ __ —1 T,
a7 aT ST X, V), cosd, 90
_LF pullall 3 _—F
80X 20X, oX, oT
L - . ZJT<F ~hTe
3 3
where

XVi



JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3,

1967)

Let the spherical distribution of midcourse velocity
errors be described in the X, X., X; system as

8X: + 8X3 + 8Xz = ot (49)
where o, will be taken equal to 0.1 meters/sec. The
resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

SMA1SMT =1 (50)
where
A’ll A'IE /\’13
A=o2FFT = Az Aus (51)
symmetric Asa
and
M=(8B-:T,8B R, 8Ty)
The elements of the A matrix are:
1 {8B-T\® 1 B-T\*
Ay, = 0’?‘ -~
C,\ 2dg C,cos®dy \ 004
B-T\*
+4c,( 5=
(%) |
1 foB-T ¢B+R 1 oB+T
— 2 —_—
Az OU[C3< L >( o, ) + C, cos? <1>_\.( 20 )
dB*R oB-T ¢B-R
X ;
(%) e (5 (%))
1 fB-T\{oT,x 1 BT\ /[T,
Ay = op | = + - _—
C, by oy C,cos®* b, \ 0O, 20

2Ty
N CE
)]
1 (oB-RY’ 1 2B« R\’
= g2 —
A UU[C3< o®y ) + C, cos® &y ( GIoN >
B R
+4C“‘( C, ) ]
N L B+R an ¢B*R a_TF
== 0 T\ 2w, J\30,) T Croos o, \ 90, /) \ 20
oB+R\{ T
+4C“( %C, )(aC)]
1 {3T, 1 Ty 0Ty
= 2 _— —_— - .~
Ay 0v[c3 (aq)s) + C, cos? (IJS<80S) +4C, ( C3> ]

(52)

XVl

The quantities in the A matrix can be interpreted as
standard deviations (sigmas) and correlation coefficients
(rhos) according to

ap = (A )¥
op = (Ayg)%
ap = (Agy)%
A 53
PET e 59
= A’lf{
P1F (/\'11 A’HK)%
. )\23
PR O A s
Then the A matrix becomes
o} PrT OR OT PrF OF O
A= )
Og PRFOROF (54)
symmetric o}

It is often of interest when describing only miss com-
ponents to consider

(55)

and to diagonalize the upper 2 X 2 portion of the A (the
miss component elements) to get

ai 0 P13 01 03
A* = LALT = a3 [ (56)
symmetric o}

where the matrix L is given by
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cos @ sin 6 0
L=| —siné$ cos 8 0 (57)
0 0 1

The angle ¢ is positive when turned counterclockwise
from the T axis, and has been chosen such that o, = o..
This is accomplished by

eEe

where 6 is in first quadrant if pgr is positive and 4 is in
second quadrant if pg; is negative. Notice that o; = op.
The two-dimensional error ellipse described by o), 0.,
and 6 is the projection of all points of the three-
dimensional ellipsoid of position errors (discussed in Sec-
tion IIE) onto the T-R plane, as shown in Fig. 8.

f =2 tan- (58)
2 o7 ok

Or ar

N

Fig. 8. Projection of three-dimensional error ellipsoid
on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing
orbit determination accuracy (tracking error) for inter-
planetary trajectories is discussed, and the factors upon
which the tracking error depends are reviewed. The dom-
inant error sources are defined for the easterly launchings
from Cape Canaveral using tracking coverage supplied
by NASA’s Deep Space Instrumentation Facility (DSIF).
Probable generalization to other situations is suggested.
Finally, the method of describing target errors is pre-
sented along with all formulae relating the tracking
wrrors to the target error parameters chosen.

XVilt

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our
knowledge of an interplanetary trajectory are well de-
scribed in terms of the direction and magnitude of the
geocentric hyperbolic-excess velocity vector, V,,. Fig-
ure 9 defines the right-handed Cartesian coordinate sys-
tem we have adopted for describing uncertainties in V,,.
The X, axis is along V,,; the X, axis is in the direction of
a positive differential change in asymptote declination
@; and the X, axis completes the system.

NORTH POLE
X
X
A\ 3
|
Xg {
t —
AN [ !
~ s i
N |
.
B N I
\\ |
N

VERNAL EQUINOX T

Fig. 9. Orientation of the X; Cartesian coordinate system
to describe uncertainties in the hyperbolic-excess
velocity vector V,,,

Let X represent the vector of velocity errors in the X;
system just described; X = (3X,, 8X, 8X,)7, where T indi-
cates the transpose. The average of any function of X,
f(X), over an ensemble of randomly generated tracking
runs may assist in describing our statistical knowledge
of X based on tracking noise, station location, and physi-
cal constant uncertainties. ..Lhe ensemble average is
usually written Ef (X) or as f( X). When X has a Gaussian
(normal) probability density function, the dls‘trlbutlon
can be described completely by specifying EX and

E[(X — X) (X — X)7], the mean and covariance of X,
respectively.

When all parameters influencing our knowledge of X
have been considered, EX should be zero and then the
description of our uncertainties in X can be adequately
given by Covar X, defined above. For convenience, the
symbol Ay, for Covar X, is introduced.

xx:covarX~E[(X—§3(X—%T} (59)
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Note that
5X,8X, 8X,8X, 8X,8X,
Ap = | X%, BXX, 3K,8X, (60)
Ay Anpany WAPRAAD
5X,8X, §X.8X, 8X.3X,

is a 3 X 3 real symmetric matrix. The diagonal terms are
the variances of the three components, and the off-
diagonal terms measure the correlation between the three
components.

Before describing how Aj has been “mapped” into
target error uncertainties, a discussion is given of the
dependence of Az upon the relevant factors describing
near-Earth tracking as well as the typical errors assumed
in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance Ay, the depend-
ence upon almost all trajectory parameters has been
eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing
tracking accuracy

1. launch site

2. Lounch ozimuth Zp . ............. Depends on launch time.

3. Injection region . ................ Depends on time in parking orbit;
short or long coast less than 1
revolution is current practice.

4. Declination of Vs, ®s. ...t Depends on target position at
arrival date and injection
energy, Ca.

5. Magnitude of Viz = Vi = [C))*

Note the limited number of trajectory parameters on
which A; depends. Table 2 summarizes the key tracking
station parameters which influence accuracy in the geo-
centric tracking phase.

The first three factors listed in Table 2 define the
tracking configuration, whereas the last three are station
performance factors. Usually, tracking accuracy studies
are carried out with the tracking configuration relatively
fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-
what smaller than the above-mentioned errors and should
be reduced to negligible contribution in the next two
years. Sections IIC and IIIC describe how the uncertainty
in the astronomical unit affects the target error; this error

XX

Table 2. Tracking station parameters influencing
tracking accuracy

1. Station locations. .. ...........

A spread of latitudes is very
desirable.

. Total tracking time .
. Tracking data types Range R, range rate R, and angles

are most commonly taken.

W

4. Delay in acquiring first data. .. Delay is measured from the injection
region as well as station acqui-
sition delays.

Expressed in terms of equivalent
uncorrelated noise at a given
sampling rate.

5. Tracking data accuracies

. Uncertainty in tracking
station locations

Important when high data accuracies
are available. Longitude errors
usually are mos! important.

can be important for very long flights, but should also be
reduced to a negligible contribution in the next two years.
Errors in the target’s mass cause minor variations in flight
time T and negligible effect on B. The last important
target error source currently recognized is the uncertainty
in the effect of the standard solar radiation pressure on
spacecraft trajectory. The source of uncertainty is that
effective reflecting area (largely solar panels) is not per-
fectly known. Techniques for the accurate measurement
of this quantity are currently under development. Our
studies show that unless this error is held below 5% it will
be the dominant error source on many of our flights,
Sections IIC and IIIC describe the calculation of the
standard solar radiation pressure on a typical spacecraft
deriving electrical power from the Sun.

The tracking accuracies reported here are representa-
tive of those available from tracking with the DSIF
stations in South Africa, Australia, and the United States.
Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/sec in R and
0.05 deg in angle sampled every 10 minutes were
assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with
standard deviations of 0.001 deg in latitude, 0.0005 deg
in longitude, and 30 meters in radius. Each station was
allowed 10 minutes to acquire the spacecraft transponder,
and tracking was simulated in the first 24 hours so that at
least one pass was available to each station. The transfer
of transmitting assignment from one station to another
(simultaneous transmission was not allowed) followed a
pattern which has been found to be near-optimum.

The Ay matrix used in these calculations was assumed
to be independent of the trajectory parameters listed in
Table 1. This approximation is good for the range of
energies and asymptotic declinations considered to be
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most feasible. In the future these approximations will be
refined as necessary. The Ay used for orbit determination
accuracy in this report is given in Section IIIE. The target
accuracies calculated here are typical for any reasonable
multistation tracking configuration, with the data types
and accuracies corresponding to this conservative repre-
sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-
tric phase in terms of Ay, the covariance of the V;, in a
particular rectangular coordinate system, was developed
earlier in this section. In order to express the effect of
these uncertainties in V,, in terms of target error, two
steps must be performed. First, a set of coordinates M, at
the target planet for expressing the errors (M, cannot
exceed 3 dimensions) must be chosen. (A convenient set
with desirable linearity properties is the T-R-S system
defined previously.) The matrix U,, which maps X to the
desired M,, is then determined.

S8BT
M,=UX=|8B:R (61)
&S
The covariance of M, is given by
Covar [M,] = M MT = U, A UT = A (62)

The determination of U, for the coordinates chosen
follows the lines of Section IID. It is presumed that the
K-matrix is given, where

BT BT ¢B-T
by 20, aC,
K = ¢B-R oB+R ¢B+R (45)
| e 904 aC,
oy My
30, 20, aC, |
By postmultiplying K by
1
- 0 0
Vi
—1
A= 0 — 0 (63)
VhI, Ccos (I)\
0 0 oV,

the F matrix is obtained.

F=KA (47)

The F matrix must now be adjusted to transform into the
T-R-S coordinates used for M,. This transformation B
is simply

1 0 0
B=|0 1 0 (64)
0 0 —V,,
since 88 = —V,,,8T,. Thus our U, matrix is given by
U, = B(KA) = BF (65)

Now the mapping given in Eq. (62) to obtain Ay, is
applied. Since all of the coordinates of M, have the same
dimensions (length squared), the one-sigma ellipsoid de-
scribed by the quadratic form

SM, Az} SMT = 1 (66)

has physical significance. The three principal axes of this
ellipsoid are the square roots of the 3-eigenvalues of
the Ay, matrix. The formulas used are standard and are
not reproduced here. The projection of the three-
dimensional ellipsoid on to the T-R plane is an ellipse.
Its major and minor semiaxes and orientation of the
major axis are calculated by the same procedure used
in Section IID. It is often convenient to write A, in an
alternate form:

2
oF PrRTOTOR PrsOr0s
_ N
Am, — | PrRTOROT Ok PRSORTS (67)
2
PrsONOT PrsOSOR o5

It can be seen that Ay, is completely described by o7, o,
s, prs, prs, prr, because of its symmetry.

XX
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lll. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-
centric and planetocentric trajectories, differential cor-
rections, guidance, and orbit determination parameters
are given at 1-day launch date intervals and 2-day flight
time intervals over the selected launch period. The launch
period is selected to encompass the minimum energy
transfer dates obtained from Ref. 7 and 8. A summary
of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch
date, flight time (in days), and arrival date. All the helio-
centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date
and arrival at 0 hours of the arrival date. Later, however,
when the launch-planet ascent trajectories are computed,
the actual launch times during the launch day for each
launch azimuth are given.

Each page lists four trajectories, each of which is
divided into five basic print groups: HELIOCENTRIC
CONIC, PLANETOCENTRIC CONIC, DIFFEREN-
TIAL CORRECTIONS, MID-COURSE EXECUTION
ACCURACY, and ORBIT DETERMINATION ACCU-
RACY. Each quantity is assigned an identifying alpha-
betic symbol of no more than three letters. The definitions
of the symbols and quantities they represent are given
below. All pertinent quantities are referenced to the
mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-
acteristics of the heliocentric transfer ellipse, such as the
position and velocity vectors at launch and arrival, some
orbital elements, and other quantities of engineering inter-
est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE
RL LAL LOL VL. GAL AZL HCA SMA ECCINC V1
RP LAP LOP VP GAP AZP TAL TAP RCA APO V2
RCGL GP ZAL ZAP ETSZAE ETE ZAC ETC CLP
After the words HELIOCENTRIC CONIC, the helio-
centric arc DISTANCE traveled by the spacecraft from
launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions
of km; speeds are in km/sec):

XXI1

Line 1
RL, R, = | R, |

LAL, 8,

LOL, A,

VL,VL: IV[,l

GAL, T,

AZL, %,

HCA, ¥

SMA,a

the heliocentric radius of the launch
planet at 0 hours of the launch date.

the celestial latitude of the launch
planet at 0 hours of the launch date.

the celestial longitude of the launch
planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours
of the launch date, i.e., the comple-
ment of the angle between the posi-
tion and velocity vectors, R, and V,,
defined by

R, 'V,

sin’;, = -

R,V, 2

SIE]

the azimuth angle of the probe at 0
hours of the launch date, ie., the
angle, measured in a plane perpendic-
ular to the radius vector R,, between
the projection of the ecliptic north and
the projection of the velocity vector
V. on the plane perpendicular to Ry,
defined by

N, = Vi ¥ 0=3, =2
€o8 21 = V,cosT, LA
A (R, X V,)-¥
siny, = ————7"7—
[R, X A

where ¥' = (K’ — R! sin $,) sec 8.,
where the superscript 1 denotes a unit
vector.

the heliocentric central angle, or angle
between the position vector R,, of the
launch planet at 0 hours of the launch
date and the position vector R, of the
target planet at 0 hours of the arrival
date. This angle is defined by Eq. (3)
and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric
transfer ellipse.
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ECC, e
INC, i

VLV, =|V,|

Line 2
RP’ RP = I RP l

LAP, 8,
LOP, A,
VP, V,=|V,|

GAP, T,

AZP, s,

TAL, v,

TAP, v,

RCA, R,

APO, R,

Ve, V.= | V.|

Line 3
RC, R,

the eccentricity of the heliocentric
transfer ellipse.

the inclination of the heliocentric
transfer ellipse.

the heliocentric speed of the launch
planet at 0 hours of the launch date.

the heliocentric radius of the target
planet at 0 hours of the arrival date.

the celestial latitude of the target
planet at 0 hours of the arrival date.

the celestial longitude of the target
planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours
of the arrival date, defined the same
as T, except that R, and V, are sub-
stituted for R, and V,.

the azimuth angle of the probe at 0
hours of the arrival date, defined the
same as X, except that R, and V, are
substituted for R, and V.

the true anomaly of the probe in the
heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the
heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-
centric transfer ellipse. This distance
is printed even though the probe may
not transit perihelion.

the aphelion distance of the heliocen-
tric transfer ellipse. This distance is
printed even though the probe may
not transit aphelion.

the heliocentric speed of the target
planet at 0 hours of the arrival date.

the communication distance, or dis-
tance between the launch and target
planets at O hours of the arrival date.

XXl

GL, vy,

GP, v,

ZAL, ¢,

the angle between the launch hyper-
bolic-excess velocity vector V,, and its
projection on the orbital plane of the
launch planet, defined by

W, .V,

siny, =

where W, is a unit normal to the
launch planet’s orbital plane. This
angle is useful in describing the direc-
tion in which the probe leaves the
launch planet.

the angle between the incoming
arrival hyperbolic-excess velocity vec-
tor V,,, and its projection on the target
planet’s orbital plane, defined by

i = - =
siny, = =Yp=

<
<

ol 3
(S

where W, is a unit normal to the target
planet’s orbital plane. This angle is
useful in determining whether the
probe is approaching from above or
below the target planet. If y, is posi-
tive, the probe approaches from below
—if negative, from above.

the angle between the outgoing launch
asymptote (or hyperbolic-excess veloc-
ity vector) and the launch heliocentric
radius vector R, at launch time. This
is the Sun-launch-planet-probe angle
and is a good approximation to the
launch-planet-probe-Sun angle as the
probe leaves the launch planet. Itisan
important quantity in the design of
attitude control systems which use the
Sun and launch planet as optical ref-
erences. The quantity ¢, is defined as
follows:

Vi ® R},

cosé, =
Var

0=¢, ==

The next six quantities, all angles, have the same gen-
eral definition. They are important in the design of the
near-target trajectory and are used in determining the
aiming point for interplanetary flyby trajectories. Con-
sider the target-centered geometry of Fig. 10.
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Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the
same target R, §, T system defined in Section IIC. A unit
vector N (subscript B for body) is directed from the tar-
get center to another celestial body. The angular quantity
s is the angle subtended at the target center between
the incoming asymptote S and the target-celestial body
line Ng. Thus

coslg =8+N, =

since

S = V}w

Vhp
The angle 55 is the supplement of the angle between the T
direction and the projection of Nz on the R — T plane,
defined by

~R-N

sinng = ul 0=9np=2x
sin {p
—T+N,

cos 9y = —— Z

These quantities are computed for three celestial bodies:
the Sun (Zs and ny), the Earth ({z and %z), and the star
Canopus (¢ and 5.). Thus,

ZAP, ¢s(org,) the Sun-target-probe angle. Actually,
this angle should be symbolized ZAS,
but, for historical reasons, is not. This
angle is useful in that it indicates the

direction of the probe’s approach to

the target. If ¢y < 7/2, the probe
approaches from the target planet’s
dark side. If {s > 7/2, it approaches
from the light side.

ETS, 55 defined as above.

ZAE, {p the Earth-target-probe angle. This
angle is useful in locating the Earth
as the probe approaches the target.

ETE, 5z defined as above.

ZAC, (¢ the Canopus—target—probe angle.

ETC, 5¢ defined as above.

CLP, o, the angle between the projection of
the incoming asymptote S on the tar-
get planet’s orbital plane and the
target-Sun line at arrival time, defined
by

cos g, = —R; *S,, —-T=g,=7
sing, = —S,,+ (W, X Rl
where §,, is the projection of S on the
target’s orbital plane given by
s — S—W,(5-W,)
TS W, (S W,)]
Recall that W, is the unit normal vec-
tor to the target’s orbital plane. This
angle is illustrated in Fig. 11.
w2
[}
CENTER OF

TARGET\

1
-VlszP

Fig. 11. Definition of 0, and v,

XXt
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,
gives the characteristics of primarily the launch-planet
ascent trajectories, but also includes the hyperbolic-excess
vector at the target. Injection conditions are given for
three launch azimuths, assuming both short and long
parking orbits. As explained in Ref. 6, there may be two
launch times per day for each launch azimuth, resulting
in a short and long parking orbit. The injection condi-
tions for each set are given in geocentric space-fixed
spherical coordinates and, by assuming a 100-nm parking
orbit altitude and typical boost vehicle trajectory char-
acteristics, the longitude of injection is calculated, along
with the latitude and longitude of ignition of final burn
out of the parking orbit.

A special case may arise when the declination of the
outgoing asymptote of the escape hyperbola is greater
than the launch site latitude (Cape Canaveral). In this
case, owing to geometrical restrictions, it may not be
possible to fire in a symmetrical band of azimuths about
due east, as explained in Ref. 6. This band of restricted
azimuths may eliminate part or all of the selected launch
azimuths, 90, 100, and 110 deg. When this happens,
only those trajectories with permissible azimuths are
printed, in addition to the limiting azimuths, or the most
northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

¢, the arc subtended at Earth’s center during ascent
from launch into parking orbit.

t, the time from launch to parking-orbit injection.

&, the arc subtended at Earth’s center during final
burn out of the parking orbit, to injection.

t, the time of final burn.
ki the inverse parking orbital rate, equal to 1/d..

v, the true anomaly in the hyperbolic orbit at
injection.

R, the perifocal distance of the escape hyperbola,
taken equal to the Earth-centered radius of the
parking orbit.

C3 VHL DLA RAL RAD VEL

¢, the longitude of the launch site.

0, the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

&, = 17 deg
t, = 300 sec
®, = 8deg

t. = 100 sec

ki = 14.689 sec/deg
v, = 3.7deg

R, = 6560 km

¢, = 28.317 deg

8, = 279457 deg

An inherent assumption here is that these quantities
are relatively invariant with injection energy. This is a
reasonable assumption and will affect the injection coordi-
nates only slightly.

INITIAL FINAL BURNING

BURNING-~ COASTING

\ INJECTION
A n—”

S LAUNCHER

Fig. 12. Ascent trajectory profile

The print array for the PLANETOCENTRIC CONIC
group is:

PTH VHP DPA RAP ECC

LNCH AZMTH LNCHTIME L-ITIME INJLAT INJLONG IN]JRT ASC INJAZMTH INJTIME PO CSTTIM INJ2LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in
deg; distances are in km; speeds are in km/sec, launch-
injection (L-I)time and parking orbit coast time (PO CST
TIM) are in sec; launch time and injection time are in
hr, min, and sec, GMT):

Line 1

C3,C; the vis viva integral (Moulton),
or twice the total energy per unit
mass, expressed in km?/sec? and
defined by C, = V3,

VHL, V,,, the launch hyperbolic-excess
speed.

DLA, &g the declination of the outgoing

asymptote of the escape hyper-
bola defined in Eq. (18).

RAL, 04 the right ascension of the out-
going asymptote of the escape
hyperbola defined in Eq. (18).

RAD,R = |R| the launch-planet-centered injec-
tion radius.

VEL,V = |V]| the inertial injection speed.

PTH,T the injection path angle defined
by
nr=VR 7 =7
sin" = VR 5 = r= D)
VHP, V,, the hyperbolic-excess speed at
the target.
DPA, ¢, the declination of the incoming

asymptote at the target. The ref-
erence coordinate system here is
vernal equinox, Earth equatorial,
mean of launch date

RAP, o, the right ascension of the incom-
ing asymptote at the target. Same
reference coordinates as for &y,.

ECC, e the eccentricity of the escape
hyperbola.

Line 2

LNCH AZMTH, 3, the launch azimuth measured in
a plane tangent to the surface of
the launch planet at the launch
site, positive east of true north.

LNCH TIME, T, the launch time. For the range of
launch azimuths given herein,
launch time may cross 0 hours,

XXV

L-I TIME, t,,
INJ LAT, ¢

INJ LONG, 4

INJ RT ASC, ©
INJ AZMTH, =

INJ TIME, T,

PO CST TIM, ¢.

INJ 2 LAT, 4.

INJ 2 LONG, 6.

or midnight. In this case, the
launch date may be advanced to
the following day for times after
midnight, or it may be retarded
to the previous day for times
before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-
tion @),

the injection longitude, measured
positive east of Greenwich, 0 ==
§ == 2.

the injection right ascension.

the injection azimuth, or angle
between the projection of the
velocity vector V, on the local
horizontal plane and the projec-
tion of true north on this plane,
measured positive east of true
north.

the injection time. The same
comment applies to this quantity
regarding launch date as applied
to the launch time. However,
both times must be consistent.
For example, if launch time is
on the previous day, injection
time may fall on the launch date
shown, or it may be on the fol-
lowing day.

the coast time in the parking
orbit, in sec.

the latitude of the start of final
burn out of the parking orbit.

the longitude of the start of final
burn out of the parking orbit,
0=46,=2~.

The quantities T, R, ®, ®, V, T, T form a consistent set
of injection conditions; i.e., they are the time and the
space-fixed spherical coordinates which can be used to
initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-
prised of sixteen error coefficients relating variations in
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injection energy C,, declination &, and right ascension
@s, of the outgoing asymptote of the escape hyperbola,
the astronomical unit, and solar radiation pressure to
variations in the miss components B-T, B+R, and the
flight time. These coefficients are very useful in gaging
the error sensitivity of an interplanetary trajectory. The
printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE
RDE
FDE
BDE

TRA TC3 BAU
RRA RC3 FAU
FRA FC3 BSP
BRA BC3 FSP

The symbols are defined as follows:

Line 1

TDE,

TRA,

TC3,

BAU,

Line 2

RDE,

RRA,

0BT
0P

BT
004

0BT
0C,

B
dJau

oB*R
005

the partial derivative of the T component
of the impact parameter B, with respect
to the declination of the launch escape
asymptote &, in megakilometers/deg.

the partial derivative of the T component
of the impact parameter B, with respect
to the right ascension of the launch escape
asymptote @, in megakilometers/deg.

the partial derivative of the T component
of the impact parameter B, with respect
to the injection energy Cs, in megakilom-

eters/km?/sec?.

the partial derivative of the magnitude
of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-
version factor. This derivative is dimen-
sionless and indicates the target miss
caused by an uncertainty in the value of
the astronomical unit.

the partial derivative of the R component
of the impact parameter B, with respect
to the declination of the launch escape
asymptote &;, in megakilometers/deg.

the partial derivative of the R component
of the impact parameter B, with respect
to the right ascension of the launch

XXVI

oB*R
RC3, 3C.
FAU, a—TL
oau
Line 3
FDE, oL
0dg
FRA, &
205
oT»
FC3, oC,
BSP, AB,,
Line 4
BDE, B
2@
BRA, B
00g
B
BC3, 5C.
FSP, ATx,,

escape asymptote ©g in megakilom-
eters/deg.

the partial derivative of the R component
of the impact parameter B, with respect
to the injection energy Cj, in megakilom-
eters/km?/sec?.

the partial derivative of the flight time
Tr, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-
ative has dimensions of sec/km and
indicates the error in flight time caused
by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time T,
with respect to the declination of the
launch escape asymptote &, in days/deg.

the partial derivative of flight time Tp,
with respect to the right ascension of the
launch escape asymptote @, in days/deg.

the partial derivative of flight time T,
with respect to the injection energy Cj,,
in days/km?/sec?.

the target miss (in km) caused by solar
radiation pressure acting on a 300-kg
spacecraft having an effective perfectly
reflecting area of 3.6 square meters.

the partial derivative of the magnitude
of the impact parameter B, with respect
to the declination of the launch escape
asymptote &, in megakilometers/deg.

the partial derivative of the magnitude
of the impact parameter B, with respect
to the right ascension of the launch
escape asymptote @, in megakilometers/
deg.

the partial derivative of the magnitude
of the impact parameter B, with respect
to the injection energy C,, in megakilom-
eters/km?/sec?.

the flight time error (in sec) caused by
solar radiation pressure acting on a
300-kg spacecraft having an effective per-
fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group
gives the parameters of the “one-sigma” three-dimensional
ellipsoid of target errors, resulting from a spherically
distributed mid-course guidance execution error with
o, equal to 0.1 m/sec (see Eq. 49). It is assumed here that
a single mid-course guidance maneuver is applied dur-
ing the time the spacecraft is essentially traveling radially
outward from the launch planet. This time is approxi-
mately from several hours to several days after launch
and is a practical period in which to perform a mid-course
maneuver. These quantities are quoted in the useful R,
S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3
RRT RRF RTF
SGB R23 R13
SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT,or the standard deviation of position errors
along the T axis, in km.

SGR, o  the standard deviation of position errors
along the R axis, in km.

SG3, o, the standard deviation of flight time errors,
in sec.

Line 2

RRT, prr the linear correlation coefficient relating
position errors in the R and T directions
(dimensionless).

RRF, pgr the linear correlation coefficient relating
position errors in the R direction and flight-
time errors (dimensionless).

RTF, prr the linear correlation coefficient relating
position errors in the T direction and flight-
time errors (dimensionless).

Line 3
SGB, a5 the square root of the sum of the squares of

ORr and or.

R23, p,; the linear correlation coefficient of ¢, and
o3 (= or). The same remarks apply to this
number as to p,s, except that the o, direc-

tion replaces the ¢, direction.

R13, p;; the linear correlation coefficient relating
o, and ¢; (= op). This number statistically
relates position errors in the o, direction to
flight time errors. If p;; = 1, then a position
error in the o, direction will always be
accompanied by a flight-time error which
is linearly related to that position error;

p13 is dimensionless.

Line 4

SGl,s, the semimajor axis of the error ellipse
formed by projecting the three-dimensional
error ellipsoid onto the T-R plane (Fig. 8),

in km.

SG2, ¢, the semiminor axis of this error ellipse (Fig.

8), in km.

THA, ¢ the angle between the T axis and the direc-
tion of the ¢, axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group
is comprised of 12 numbers which describe the uncer-
tainty in target coordinates due to tracking errors
described in Section IIE. The printout array for this
group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS
CRT CRS CST
LSA MSA SSA
EL1 EL2 ALF

The first two lines describe the covariance of M, by the
method described in Section IIE (Eq. 67):

Line 1
ST, or the standard deviation of errors in the
coordinate B+ T, in km.
SR, 0z the standard deviation of errors in the
coordinate B * R, in km.
SS, 05 the standard deviation of errors in S,

in km.

XXV
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Line 2
CRT, prr the linear correlation coefficient relating
errors in B+ R to errors in B+ T, dimen-
sionless.
CRS, prs the linear correlation coeflicient relating
errors in B * R to errors in S, dimensionless.
CST, prs the linear correlation coefficient relating

errors in B+ T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-
sigma position ellipsoid described by M;A*MT =1,

Line 3
LSA, YV emar

the largest semiaxis of the position ellip-
soid, in km. (e,,, is the largest eigenvalue
of Ay, in km?.)

MSA, Y emia  the middle semiaxis of the position ellip-
soid, in km. (eniq is the second-largest, or
middle, eigenvalue of Ay, in km?.)

SSA, ¥V enin the smallest semiaxis of the position ellip-
soid, in km. (e, is the smallest eigenvalue

of Ay, in km?))

The fourth line describes the projection of the above
position ellipsoid on the T-R plane. This projection is an
ellipse with major and minor semiaxes and orientation as
described below:

Line 4
EL1 the major semiaxis of the target error
ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error
ellipsoid projected onto the T-R plane, in
km.

ALF, « the angle measured counterclockwise from

the T-axis to the major semiaxis direction,
in deg (0= o =180 deg).

The Ay matrix used in generating the results for this
report is

100 X 10-10 0 0 T\
Ag = 0 9 X 100 0 (—m>
0 0 09 x 10-10 ) \S€C

In all cases LSA > > SSA, so that the information con-
tained in lines 3 and 4 of the printout is very useful
in visualizing the error ellipsoid. The general shape
of the ellipsoid is a thin elliptical “pancake.” When
MSA < < LSA, the “pancake” degenerates to approach
a pencil shape. By inspecting the “shadow” of the pancake
or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time T, this can
easily be done by the relation

1

Op = 5— 0g
Vip

The correlation coefficients between T, and B+T are
those given by CST; those between Ty and B+R are
given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet
Propulsion Laboratory are given in Ref. 9. For purposes
of ready reference those constants used in the calcula-
tions contained herein are given below.

Gravitational Constants
1. Sun
GM = 2.959122083 X 10-* au3/day?

XXVIH

2. Earth
GM e = 3.986032 X 10° kmn?*/sec?

Astronomical Unit-to-Kilometer Conversion

Factor
1 au = 149.599 X 10% km

Earth’s Rotation Rate
oz — 4.1780742 X 10-* deg/sec
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Errata

On page 657 (launch date, May 14, 1967), flight time 156 has been omitted. This
orbit has a central angle of 180 deg and an indeterminate inclination.

On page 752 (launch date, May 19, 1967), flight time 154 has been omitted. This
orbit has a central angle of 180 deg and an indeterminate inclination.
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Earth-Venus Trajectories, 1967

Launch date interval: April 10 to May 19, 1967

This data presentation has been photographically reproduced (enlarged 10%
times) from microfilm generated by computer magnetic tape.

XXX
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LAUNCH DATE APR 19 1967
HMELIOCENTRIC CONIC
RL 149,47 LAL
RP 1NA.22 LAP 1,93 LOP 221.8R3
RC 1N7.962 GL 2.00 P 2.63
PLANETOCENTRIC CONIC
C3 506.990 vHWL 22.516 OLA 19.23
LNCH AZMTH LNCH TIME L-1 TIME
99,00 428 18 3487.04
90.09 21 48 19 4838.78
100,00 6 133 3186.32
100.00 22 37 s 4614.73
110.00 T 35 34 2892.22
110.00 23 40 14 4481.60
DIFFERENTIAL CORRECTIONS
TDE .7761 TRA-2.4174 TC3 -.0966
ROE-1.7014 RRA -.6341 RCS -.0012
FOE -.25N3 FRA 7648 FCI -.0176
BDE 1.87N1 BRA 2.4992 BC3 .0966

N LOL 199,44

LAUNCH OATE APR 1D 1967

HELIOCENTRIC CONIC

RL  149.87 LAL 00 LOL 199.44

RP 108.26 LAP 1.77 LOP 225.03

RC 105.528 GL 1.88 GP 2.68

PLANETOCENTRIC CONIC

C3 467,383 wiL 21.619 DLA 318.78

LNCH AZMTH LNCH TIME L-] TIME
9a.do 439 48 3458.98
90,00 21 8 27 4953,24
100.00 612 30 3160.08
100.00 22 %8 27 4827.37
110.00 7 45 24 2089.%9
110.00 23 42 3 4490.83

DIFFERENTIAL CORRECTIONS

TOE .7982 TRA-2.4438 TC3 -.1034
ROE-1.6504 ARA - ,6403 RC3 -.0009
FOE -.2674 FRA ,7926 FC3 -.0190
BOE 1.8333.8MA 2,526 BCP .1034

LAUNCH DATE APR 1N 1967
HELIOCENTRIC CONIC
RL  149.87 LAL
RP 1N8.30 LAP 1.60 LOP 228.2)
RC 1N03.N96 6L 1.75 GP 2.73
PLANE TOCENTRIC CONIC
C3 431.097 vHL 20.763 DLA 18.17
LNCH ATMTH (NCH TIME L-1 TIME
90,00 4 51 1 3430.62
90.00 21 48 25 4867.22
101,00 6 23 1N 3133.46
100,00 22 %8 57 4639,61
110,00 758 1 2846.08
110.00 23 43 36 4499.75
CIFFERENTIAL CORRECTIONS
TOE .8191 TRA-2,.4712 TC3 -.110%
ROE-1.5991 RRA -,6449 RC3 -.0006
FOE -.2848 FRA .B209 f(C3 -.0206
BOE 1.7967 BRA 2.5%40 BC3 .110%

AN LOL 199.44

LAUNCH DATE APR 10 1967

HELIOCENTRIC CONIC
AL 149.87 LALS
RP 1OF.7% LER 1,43
RC 100.667 6L 1.61
PLANETOCENTRIC CONIC
C3 397.799 VHL 1§.94%
LNCH AZMTH LNCH TIMNE

90.00 5 1 %8
90.00 21 48 14
100.00 6 33 36
100,00 22 59 17
110.00 8 425
110.00 23 44 57

DIFFERENTIAL CORRECTIONS
TDE .8401 TRA-2.4992 TC3 -.1179
ROE-1.5476 RRA -.6479 RC3 -.0001
FDE -.302% FRA ,B495 FC3 -.0223
BOE 1.7609 BRA 2.5818 BC3 .1179

.00 LOL 199.44
LoP £31.42

P 2.79

DLA 17.62
L-1 TIME
3401.93
4880.68
3106.44
4651 .4}
2822.28
4508.33

VL 12,647
VP 29.711
ZAL 67.89

RAL 134.61
INJ LAT
-20.79

19.08
-22.8)
21.07
-21.95
26.15

BAU .6546
FAU .01032
BSP 1909
FSP -40

vL 13.515
vP 29,3684
ZAL 686.42

RAL 136.07
INJ LAT
-21.43

19.44
-23.41
21.39
-28.49
26.%9

BAU .6462
FAU .01028
BsP 2016
FspP -44

VL 14,343
vP 29,759
ZAL 64.98

RAL 137.48
INS LAT
-22.04

19.78
-23.99
21.69
-29.01
26.62

BAv
FAU
BsP
FsP

.6371
,0102%
2123
-48

VL 15.130
v 30,13
ZAL 63,60

RAL 138.82
INJ LAT
-22.64

20.10
-24.5%6
21.98
-29.53
26.84

8Av
FAU
ospP
FspP

6270
.01023
2249
-52

FLIGHT TIME ™M .00

OISTANCE 119.961

GAL  45.17 AZL B84.95 MCA 22.46 SMA 82,37
CAP -64.81 AZP 85,33 TAL 174,33 TAP 196.40
ZAP 40,76 ETS 186.43 ZAE 129.94 ETE 180.02
RAD 6572.4 VEL 25.066 PTH  3.34 VWP 34,971
INJ LONG INJ RT ASC INJ AZNTH INJ TIME
130.07 49.44 10.34 526 2%
209.18 3.9 68.67 23 8 %7
108.73 50.22 .14 6 54 40
191.88 34.08 68.30 24 14 39
88.49 52.32 69.47 8 23 46
179.52 31.01 67.15 24 54 53

MID-COURSE EXECUTION ACCURACY

SGT 807.8 SGR  465.5 SG3 19.9
RRT .0749 RRF -.0675 RTF -.6050
sG8 932.3 R23 .0000 R)3 -.6054
SC1  809.0 862 463.5 THA  3.68

FLIGHT TIME T2.00

DISTANCE 123.779

GAL 42.58 AZL 85.91 HCA 25.64 SMA 83,55
CAP -62.04 AZP 86,31 TAL 173.40 TAP 199.04
ZAP 39.22 ETS 106.65 ZAE 129.66 ETE 179.76
RAD 6572.3 VEL 24.263 PTH 3,32 wiP 33,808
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
128.26 $0.40 71.03 s 31 27
210.10 35.92 68.99 23 9 20
107.0¢ 51.14 .86 7T 510
192.68 35.11 68.61 24 15 34
86.93 53.13 m.26 8 33 14
180.13 32.91 67.44 24 56 52
MNID-COURSE EXECUTION ACCURACY
SCT B643.9 SCR 472.,7 863 21.3
RRT 0796 RRF -.0721 RTF -.6229
$C8 967.3 23 -.0002 R1Y. -.6233
$GC1 B845.3 862 470.5 TWA 3,70
FLIGHT TIME 74,00
DISTANCE 126.661
GAL 41,29 AZL B86.67 HCA 28.82 SMA 84,78
GAP -99.42 AZP BT.N8 TAL 172.45 Tap 201.27
ZAP 37.71 ETS 186.89 ZAE 129.44 ETE 179,48
RAD 6572.2 VEL 23.503 PTH 3,29 VWP 32.682
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
126.41 51.24 71.76 5 48 12
210.98 36,86 69.31 23 9 3
105.25 81.94 71.61 715 24
193,47 36.08 68.91 24 16 17
85.32 53.83 71.08 8 42 28
180.72 33.93 67.72 24 58 3%
MIO-COURSE EXECUTION ACCURACY
SCT 88).5 SGR 479.4 SC3  22.9
RRY .0846 RRF -.0769 RTF -.6402

SCB 1003.4 R23 -.0003 R13 -,6406
SG1  882.8 SG2 477.0 TMHA  3.72

FLIGHT TIME 76.00
DISTANCE 133,697

GAL 38.23 AZL 87.29 WCA 32.00 SMA 86.06
GAP -56.9% AZP 87.70 TAL 1T71.50 TAP 203.50

ZAP 36.23 ETS 187.15 ZAE 129.27 ETE 179.18
RAD 6572.1 VEL 22.784 PTH  3.27 vhP 31.593
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
124.92 51,97 72.53 5 58 40
211.84 37,72 69.62 23 9 34
103.44 52.63 72.40 725 22
194,23 36.97 69.21 24 16 48
83.66 54.42 71.94 8 51 27
181.29 34.88 67.99 25 0 S

MI0-COURSE EXECUTION ACCURACY

SGT 920.3 SGR  485.6 5C3 24.6
RRY .0897 RRF -.0819 RTF -.6571
$68 1040.5 R23 -.0006 R13 -.6575
861 921.7 862 482.9 THA 3. T4

ARRIVAL CATE JUN 19 1967

vi
v2
cLP

29.731
3%.719
40.69

ECC
RCA
ZAC

91470 INC 5.M14R9
7.03 APO 157.72
162.99 ETC 103.07

ECC 9.3438
INJ 2 LONG
122.29
201.85%
100.83
184 .48

OPA  26.20 RAP 61.43
PO CST TIM INJ 2 LAT
2887.0 -23.29
4238.8 16.02
2586.3 -25.31
n14.7 17.94
2292.2 -39.48 80.21
3881.6 22.82 171.94
ORBIT OETERMINATION ACCURACY
ST 278.2 SR 436.0 85 268.3
CRT -.6224 CRS -.6304 CST .9972
LSA 526.4 MSA 249.3 SSA  14.2
EL! 477.4 ELZ 198.8 ALF 116.63
21 1967

ARRIVAL DATE JUN

29.731
35.0n6
39.14

89408 INC 4,088}
8.85 APO 158.25
163.05 ETC 97.59

vl
v2
e

(144
RCA
ZAC

26.43 RAP 83.26
INJ 2 LAT
-23.82
16.41
-2%.80
18.29

ECC 8.6919
INJ 2 LONG
120.41
2n2.73
99.03
185.26

OPA
PO (ST TIM
285%9.0
425%3.2
2560.1
4027.4
2269 .4 -3.91 18.57
3890.8 23.10 172.51
ORBIT DETERMINATION ACCURACY
ST 295.0 SR 440.7 85  284.0
CRT -.6270 (RS -.6399 CST .9974
LSA 543.9 MSA 256.3 SSA 14.5%
EL! 488.0 EL2 207.% ALF 118.33

ARR[VAL DATE JUN 23 1967

29.731
34.992
37.63

vi
v2
CLP

ECcC
RCA
ZAC

LBT23R INC
1n0.82 APO
163.04 ETC

3.3273
158.75
91.97

€CC 8.094R

INJ 2 LONG
118 .48
203.

DPA 26.65 RAP 85.12
PO CST TIM INJ 2 LAT
2031.6 -24.33
4261.2 16.79
2333.% -26.28
439.6 16.63
2246.1 -31.32
3899.7 23.36 173,
ORBIT DETERMINATION ACCURACY
57 312.5 SR 444 .8 S5 nn.2
CRT -.6305 CRS -.6485 (ST .9974
LSA 562.1 MSA 263.5 SSA  14.7
EL1 498.7 EL2 216.3 ALF 120.12

ARRIVAL DATE JUN 25 1967

29.731
34.979
36.14

.84984 INC 2.7065
12.92 APO 159.19
162.85 ETC B6.34

vi
ve
are

(1<
RCA
ZAC

DPA 26.86 RAP 87.02
PO CST TIM INJ 2 LAT
2801.9 -24.82
4280.7 17.14
2506.4 -26.73
4051 .4 18.95
2222.3 -31.7
3908.3 23,61 173
ORBIT DETERMINATION ACCURACY
ST 330.9 SR 448 .4 S5 316. 7
CRT -.6338 CRS -.6562 CST .9974
LSA 581.2 M5A 270.0 554 14.9
EL! %09.8 ELZ 225.2 ALF 122.02

ECC T7.5468
INJ 2 LONG
116.53
204 .41
.32
T4
.13
.61



JPLT™M

33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE

APR 1N 1967

HELIOCENTRIC CONIC

RL 149 .87 (AL 0 LOL 199.44 VL 15,878
RP  1N8.38 LAP 1.26 LOP 234,61 VP 30,498
RC  98.243 CL 1.46 GP 2.86 ZaL __62.25

PLANETOCENTRIC CONIC

C3 367.201 VHL 19,162 DLA

17.07 RAL 140,12 RAD 6572.0
INJ LONG

LNCH AZMTH UNCH TIME L-] TIME INJ LAT
90.00 512 38 3372.89 -23.22
90.00 21 47 53 4893.62 20.40

100.00 6 43 46 3a79.00 -25.11
100.00 22 %9 26 4662.75 22.25
110.00 8 13 35 27197.97 -30.03
110.00 23 46 6 4516.54 27.05

CIFFERENTIAL CORRECTIONS

TOE .8601 TRA-2,5280 T(C3 -.1255 BAU .6163
RDE-1,4961 RRA -,6492 RC3 .0004 FAU .01022
FOE -.3206 FRA 8786 FC3 -.0241 BSP 2377
BOE 1.7257 BRA 2.6100 6C3 .1255 FSP -57
LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL .00 LOL 199.44 VL 16.587
RP  108.42 LAP 1.08 LOP 237.80 vP 30.85%9
RC 95.826 6L 1.29 ¢ 2.93 zaL 60.9%

PLANETOCENTRIC CONIC

C3 339.049 VHL 18.413 DLA 16.51 RAL 141,35
LNCH AZMTH LNCH TIME -1 TIME INJ LAT
90.00 5§23 1 343.48 -23.718
90.00 21 47 22 906.02 20.69
100.00 6 33 4% 30%1 .12 -25%,64
100.00 22 %9 24  4673.6) 22.51
110.00 8 22 31 27T73.14 -30.5%1
110.00 23 47 2 4524.3% 27.24
DIFFERENTIAL CORRECTIONS
TOE .B6821 TRA-2.5547 TC3 -,1331 8AU  .6034
ROE-1.4444 RRA -.6490 RC3 .0010 FAU .01024
FOE -.3393 FRA .9078 FC3 -.0261 BsP 2575
BDE 1.6924 BRA 2.6399 BCY .1331 FsP -62
LAUNCH DATE APR 1N 1967
HELIOCENTRIC CONIC
RL 149.87 LAL .00 LOL 199.44 VL 17.260
RP  108.46 LAP .90 LOP 240,99 vP 31.211
RC 93.418 GL 1.11 6P 3.00 ZAL %9.69
PLANETOCENTRIC CONIC
€3 313,123 VML 17.695 OLA 15.9% RAL 142.54
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT
90.00 $ 33 10 3313,65 -24.32
90.00 21 46 42 4917.88 20.96
100,00 T 32 3022.78 -26.16
100.00 22 59 11 4643.99 22,75
110.00 8 31 15 2747.77 -30.98
110.00 23 47 47 4531.76 27.43
CIFFERENTIAL CORRECTIONS
TOE .9013 TRA-2.5837 TC3 -.1412 BAU .5911
RCE-1.3927 RRA -.64T75 RC3 ,0018 FAU .0102%
FDE -.3581 FRA .9377 F(C3 -.0283 B85P 2730
BDE 1.6589 BRA 2.6636 BC3 .1412 FSP -68
LAUNCH OATE APR 10D 1967
HELIOCENTRIC CONIC
RL 149.87 LAL .00 LOL 199.44 VL 17,897
RP 108.50 LAP T2 LOP 244.17 vP 31,554
RC 91.019 GL .92 P 3.09 ZAL 58.47
PLANETOCENTRIC CONIC
C3 289.227 vHL 17,007 DLA 15.37 RAL 143.67
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT
$0.00 5 43 3 3283.38 ~24.84
90.00 21 45 %) 4929 .21 21.22
100.00 T 12 48 2993.94 -26.63
100.00 22 %8 47 4693.88 22.98
110.00 8 39 48  2721.83 ~31.43
110,00 23 48 19  4538.75 27.60
OIFFERENTIAL CORRECTIONS
TOE .9191 TRA-2.613% T(C3 -.1496 AU .5785
ROE-1.3411 RRA -.6446 RC3 .0027 FAV .01028
FOE -.3772 FRA .9684 FC3 -.0308 BsP 2875
BOE 1.62%8 BRA Z2.6918 BC3 .1496 FSP -73

GAL

GAP -54.57
ZAP 34.78

212.66

1
1

GAL 34.67 AZL B88.26 HCA 38.37 SMA 88.72 ECC
GAP -52.33 AZP 88.63 TAL 169.57 TAP 207.94 RCA
ZAP 33,35 ETS 187.7% ZAE 129.09 ETE 178.%1 ZAC 161.97 €7C

RAD

INJ LONG

1
2

!

1

GAL
CAP
ZAP

RAQ

INJ LONG
118.60
214,22

97.74
196,34

78.34
182.8%

GAL

RAD

INJ LONG
116.53
214.96

95.74
196.99

76.45
183.33

FLIGHT TIME 78,00
DISTANCE 138.878

36.37 AZL 87,81 MCA 35,19 SMA

VEL 22.102 PTH
INJ RT ASC INJ
$2.%9
38.52
53.21
37.78

AZHTH
73.32
69.93
13.22
69.51

INJ
6
23

22.59

01,59
94,96
81.94 54.91 12.84
81.83 35.74 68.25
MID-COURSE EXECUTION ACCURACY
SCT 960.6 SR 491.3 SC3  26.4
RRY .0950 RRF -.0871 RTF -.6734
SGB 1079.0 R23 -.0009 R13 -.6738
561 962.2 862 488.3 THA  3.75

9
25

FLIGHT TIME 80.00

OISTANCE 144.195

6371.9 VEL 21.4%6 PTH
INJ RT ASC INJ AZMTH
53.10 T4.16
39,24 10.23
53.68 74.09
38.52 69.79
80.17 55,27 73.79 9
82.36 36.54 68.51 25
NID-COURSE EXECUTION ACCURACY
$CT 31001.6 SGR  496.4 8G3  26.3
RRT .099% RRF -.092] RTF -.6893
$G8 1117.8 R23 -.0016 R13 -.8898
8GY 1003.2 502 493.1 THA 3.72

20.61
13.46
99.69
95.66

23

FLICHT TIME 82.00

DISTANCE 149.639
33.10 AZL B88.64 MCA 41,55
-50.20 AZP B88.98 TAL 168.6]
31.95 €15 188.09 ZAE 129.08

SMA

3.18

AZMTH
75.03
10.51
74.99
10.07

65718 VEL
INJ

20.843 PTH
RT ASC INJ
53,50

39.88

54,04

39,19

55,53 T4.78
37.2% 68,75
MI0-COURSE EXECUTION ACCURACY
SGT 1044.9 SGR  %00.8 SG3 30.3
RRT .10%0 RRf -.0978 RTF -.7046
568 1198.8 R23 -.002) R13 -.70%0
SG1 1046.6 SG2 497.3 THA 3.1

INJ

23

25

FLIGHT TIME 84.00

DISTANCE 155.203
31.64 AZL B88.98 HCA

6571.7 VEL 20.262 PTH
INJ RT ASC  INJ AZWMTH
53.78 75.95
40.45 70.80
54.29 75.94
39.78 70.34
55,66 75.81
37.89 68.98
MIO-COURSE EXECUTION ACCURACY
$GT 1090.2 sGr  504.9 SG3  32.5
RRT .1111 RRF -.1039 RTF -.7193
868 1201.5 R23 -.0026 R13 -.7197
SG1 1092.1 s62 5031.0 THA  3.73

INJ

8

25

87,37 €CC
AZP 8B.21 TAL 170,54 TAP 205,72 RCA
ETS 187.44 ZAE 129.15 €TE 178.85 ZAC

3.24 VWP 30.538 0OPA

TIME
8 50
9 26

T3 S
24 17 8

013
122

3.21 VHP 29.514 OPA
INJ TIME PO CST TIM
6 18 45

9 8

? 44 32
24 17 17

8 45
2e7

90.09 ECC
TAP 210.16 RCA
ETE 178.13 ZAC

VHP 28.%21 DPA

TIME

6 28 23

83

7 53 44
24 17 15
917 3

318

44,73 SMA  91.48 ECC
GAP -48,16 AZP 89.27 TAL 167,65 TAP 212.38 RCA
ZAP 30.56 ETS 188.47 ZAE 129.13 €TE 177,73 ZAC 160.44 ETC 65.74

3.15 VHP 27.557 OPA

TIME

6 37 46
2y 8 O

2 42

24 17 1
925 8

3} 57

JUN 27 1967

ARRIVAL DATE

vl
v2
e

29.731
3J4.366
34.68

.B2668 INC 2.1876
15.14 APO 159.60
162.49 ETC B80.80

27.05 RAP 88.95
PO (ST TIM INJ 2 LAY
21712.9 -25.29
4293.6 17.48
2479.0 -27.17
4062.7 19.26
2198.0 -32.08 73.99
3916.5 23.85 174.13
ORBIT DETERMINATION ACCURACLY
ST 350.2 SR 451.5 8S 333.6
CRT -.6363 CRS -.6630 CST .9974
LSA 601.0 MS5A 276.2 S5SA 15.2
ELY 521.2 EL2 234.0 ALF 124.01

ECC 7.0432

INJ 2 LONG
114.53
20%.21
93.40

.44

ARRIVAL OATE JUN 29 1967

80310 INC 1.T7448
17.47 APO 159.97
75.47

29.73%
34.953
33.24

vl
vz
CLP

27.22 RAP 90.91
INJ 2 LAY
-25.73

17.81
~-27.%8
19.55
-52.43
3924 .4 24.08 174.
ORBIT DETERMINATION ACCURACLY
sT 370.7 SR 453.9 S 351.2
CRT -.6398 CRS -.6698 (ST .9974
LSA 622.3 MSA 281.6 SSA 15.4
€LY 533.5 ELZ 242.4 ALF 126.17

€CC 6.5799
INJ 2 LONG
112.49
205.
91.
188.
7.

2743.5
4306.0
2451 .1
4073.6

.1

ARRIVAL CATE JuL 1 13€7

vi
ve
CLp

29.731
34,941
31.82

17927
19.89
161.28

27.37
PO (ST TIM
2713.7
4317,
2422.
4084 .
2147, 69.57
3931 .8 24.29 175.09
ORBIT DETERMINATION ACCURACY
ST 391.8 SR 455.7 SS 369.0
CRT -.6415 CRS -.675%4 (ST .9973
LSA 644.1 MSA 286.8 SS54A 15.6
ELI 546.1 EL2 250.8 ALF 128.36

ECC 6.1532

INJ 2 LONG
110.40
206.71
89.41

9
-]
o] .76
a

ARRIVAL DATE JuL 3 1967

vi
ve
e

29.73
34.929
30.42

75532 INC 1.0216
22.38 APO 160.57

ECC 5.7599
INJ 2 LONG
108.27
207.
87,
189.

27.51 RAP 94.9)
PO CST TIM INJ 2 LAT
2683.4 -26.53
4329.2 18.40
2393.9 -28.32
4093.9 20.09
2121.8 -33.06 67.
3938.8 24.49 175,
ORBIT DETERMINATION ACCURACY
ST 413.7 SR 456.9 5SS 387.3
CRT -.6423 CRS -.6803 CST .9872
LSA 666.7 MSA 291.7 554 15.7
ELl 559.3 ELZ 259.0 ALF 130.60



JPL TM 33-99

EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP 108.53 LAP .53 LOP 247.35
RC 88.632 (L .70 6P 3.18
PLANETOCENTRIC CONIC
C3 267.186 VHL 16.346 OLA 14.79
LNCH AZMTH LNCH TIME L-1 TIME
90.00 5 %2 42 3252.62
90.00 21 44 53 4540,01
100.00 722 1 2964 .57
100.00 22 % 13 4703.29
110.00 8 48 4 2695.30
110.00 23 48 38 4545.32
DIFFERENTIAL CORRECTIONS
TOE .9364 TRA-2.6428 TC3 -.1581
ROE-1.2897 RRA -.6404 RC3 .0037
FOE -.3967 FRA .9996 FC3 -.0334
BOE 1.5938 BRA 2.T7193 8C3 .1%82

L00 LOL 199.44

LAUNCH OATE APR 10 1967

HELIOCENTRIC CONIC
RL 149.87 LAL
RP 108.37 LAP +35
RC 86.2%9 GL .47
PLANETOCENTRIC CONIT
C3 246.844 vHL 15.711
LNCH AZMTH LNCH TIME
90.00 6 2 7
90.00 21 43 40
100.00 7T 1
100.00 22 st 27
110.00 8 56 11
_A410.00 23 48 46
DIFFERENTIAL CORRECTIONS
TDE .9530 TRA-2.6717 TC3
RDE-1.2384 RRA -.6350 RC3
FOE -.4168 FRA 1.0315 FC3
BOE 1.5626 BRA 2.7462 8C3

.00 LOL 199.44
LoP 250.53

Gp 3.27

OLA 14,20
L-1 TIME
3221.33
4950.28
2934.,63
4712.21
2668.15
4551 ,46

-.1669
0049
-.0364
.1670

LAUNCH CATE APR 10 1967
HELJOCENTRIC CONIC
RL  149.87 LAL
RP 108,60 LAP .16 LOP
RC 83.901 6L 22 P
PLANE TOCENTRIC CONIC
€3 228.064 WL 15.102 OLA 13.6]
LNCH AZMTH UNCH TIME L-I TIME
901.00 6 11 3189.47
90.00 21 42 4960.06
100 .00 739 2904.10
100.00 22 56 4720.66
110.00 9 4 5 2640.34
110.00 23 48 4557.18
CIFFERENTIAL CORRECTIONS
T0E .9688 TRA-2.7000 T1C3 -.17%9
ROE-1.1873 RRA -.6286 RC3 .0063
FOE -.4373 FRA 1.0641 FC3 -.0397
BDE 1.532%5 BRA 2.7722 BC3Y .1760

.00 LOL 199.44
253.71

3.38

LAUNCH CATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP 108.64 LAP -.03
RC 81.561 GL ~-.04
PLANE TOCENTRIC CONIC
C3 210.721 VHL 14.516
LNCH AZMTH LNCH TIME
$0.00 6 20 17
90.00 21 40 44
100.00 7 48 23
100.00 22 5% 20
110.00 9 11 49
110.00 23 48 23
DIFFERENTIAL CORRECTIONS
TOE .9839 TRAF2,727%5 T1CY -.1850
ROE-1.1366 RRA -.6211 RC3 .0079
FOE -.4583 FRA 1.0976 FC3 -.0433
BOE 1.%033 BRA 2.7973 BC3 .185%2

.00 LOL 199.44
LOP 256.88

P 3.49

OLA 13.00
L-1 TIME
3157.00
4969.35
2872.91
4728.67
2611.86
4562.49

18.500
31.887
57.29

VL
ve
ZAL

RAL 144,76
INJ LAT
-25.33

23 .46
—~27.12
23.19
-31.86
27.76

.5650
.01032
3034
-80

8AU
FAU
BSP
FsP

vL
ve
ZAL

19.07¢
32.%209
56.15

RAL 145.79
INJ LAT
-25.80

21.68
-27.5%6
23.39
-32.26
27.91

BAU  .5511
FAU .01038

BsPF = 3201
-pé

FSP

viL 19,611
ve  32.520
ZAL 55.03%

RAL 146.77
INJ LAT
-26.23

21.89
-27.98
23.58
-32.63
28 .04

.5366
01045
3317
-94

BAV
FAU
8sp
Fsp

VL 20.122
vP 32,819
ZAL  54.00

RAL 147.70
INJ LAT
-26.63

22.09
-28.36
23.76
-32.97
28.17

BAv
FAU
BSP
FSP

.5217
01054
3559
-102

FLIGHT TIME 86,00

CISTANCE 160.879

GAL 30.28 AZL B9.28 HCA 47.91 SMA 92.88
GAP -46.22 AZP 89.52 TAL 166.70 TAP 214.61
ZAP 29,20 ETS 186.90 ZAE 129.24 ETE 177.30
RAD 6571.6 VEL 19.710 PTH 3,12 vHP 26.621
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
114.41 53.95 76.90 6 46 54
215.66 40.94 71.07 23 711
93,69 54,42 76.92 811 2%
197.60 40.29 70.59 24 16 36
74.50 55,68 76.89 933 0
183.77 38,44 69.20 25 4 24
MID-COURSE EXECUTION ACCURACY
SGT 1137.1 SGR 508.3 SG3  34.8
RRT .1173 RRF -.1102 RTF -.7334
SGB 1245.5 R23 -.0031 R13 -.7338
SC1 1139.0 SG2 504.0 THd  3.73
FLIGHT TIME 88.00
OISTANCE 166,660
GAL 29.00 AZL B9.55 HCA 51.09 SMA 94.30

CAP -44,37 AZP 89.72 TAL 165.75 TAP 216.84

ZAP 27.86 ETS 189.37 ZAE 129.40 ETE 176.84
RAD 6571.4 VEL 19.187 PTH  3.09 VHP 25.711
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
112.23 54.01 77.90 6 55 48
216.33 41.36 71.33 23 610
91.57 54.43 77.95 8 19 55
198.19 40.72 70.84 24 15 59
72.49 55.59 18.02 9 40 39
184.19 38.91 _69.41 25 4 N
MID-COURSE EXECUTION ACCURACY
SGT 1185.8 SGR  511.1 SG3  37.3
RRT .1238 RRF -.1169 RTF -.7470
SGB 1291.2 R23 -.0038 R13 -.7474
861 1187.8 SG2 506.3 THA  3.73
FLIGHT TIME 30.00
DISTANCE 172.539
CAL 27.79 AZL HR9.80 HCA 54.26 SMA 95,72
GAP -42.59 AZP 89.89 TAL 164,82 TAP 219.08
AP 26.54 ETS 189,91 ZAE 129.62 ETE 176.34
RAD 6571.3 VEL 18.632 PTH 3.06 vHP 24.826
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
110.00 53.95 78.93 T 428
216.9T7 41.69 71.58 23 4 58
89.40 54.33 19.02 8 28 12
198.75% 41.08 71.08 24 15 10
70.40 55,37 19.20 9 48 6
184.58 39.31 69.60 25 4 38
MI0-COURSE EXECUTION ACCURACY
SCT 1236,2 SGR  513.3 8G3  40.0
RRT .1306 RRF -.1240 RTF -.7601
$GB 1338.5 R23 -.0045 R13 -.7605
SG1 1238.3 SG2 508.0 THA  3.73
FLIGHT TIME 92.00
DISTANCE 178.541
GAL 26.66 AZL 90.03 HCA 57,44 SMA 97.14

GAP -40.89 AZP 90.02 TAL 163.89 TAP 221,33
ZAP 25,24 ETS 190.52 ZAE 129.91 ETE 175.79
RAD 6571.2 VEL 18.222 PTH 3,02 vHP 23.967
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
107. 73 53.78 -80.01 712 54
217.57 41,95 71.82 23 333
87,16 54.12 80.14 8 36 16
199.28 41.35 71.30 24 14 8
68.25 55.04 80.43 9 55 20
184.94 39.62 69.78 25 4 26
MID-COURSE EXECUTION ACCURACY
SGT 1288.4 SGR  514.9 SC3  42.9

RRT .1378 RRF -.1315 RTF -.7726
868 1387.5 R23 -.0054 R13 -.7730
SG1 1290.7 sG2 509.0 THA 3.1

ARRIVAL DATE JuL 5 1967

vl 29.731
ve 34,917
CLP  29.04

L7313 INC  .T1R9
24.95 APO 160.82
159.47 £TC  61.42

ECC
RCA
ZAC

ECC 5.3972

INJ 2 LONG
106.08
208.09
85.22
189.97

DPA  27.63 RAP 96.95
PO CST TIM INJ 2 LAT
26%2.6  -26.88
4346-0 18.68
2364.6 -28.65
4103.3 20,33
2095.3 -33.33 65.58
3345.3 24.68 175.96
ORBIT DETERMINATION ACCURACY
ST  436.6 SR 457.4 55  406.1
CRT -.6428 CRS -.6847 CST .9970
LSA 690.5 MSA 295.9 SS5A 15.9
EL] S73.2 EL2 266.8 ALF 132.93
ARRIVAL 7 1967

CATE JUL

29.731
34,905
27.69

ECC
RCA
ZAC

L70759 INC  .4454
27.57 APO 161.02
158.38 ETC  57.49

vi
v2
cLe

DPA 27.72 RAP 99.01
PO CST TIM INJ 2 LAT
2621.3 -21.21
43%0.3 18.93
2334.6 -28.9%
4112.2 20.56
2068 .1 -33.57 63.50
3951.5 24,85 176.35
ORBIT DETERMINATION ACCURACY
ST 460.4 SR 457.3 85  425.3
CRT -.6430 CRS ~-.6886 (ST .9968
LSA T15.5 MSA 299.7 SSA  16.1
EL] S88.1 EL2 274.1 ALF 135.30

ECC 5.0624
INJ 2 LONG
103.85
208.73
83.04
190.54

ARRIVAL OATE JuL 9 1967

29.731
34,894
26.34

vi
v2
e

ECC .68401 INC  .195!
RCA 30.25 APO 161.19
ZAC 157.18 ETC  53.92

ECC 4.7534

INJ 2 LONG
101.5%6
209.35
80.81
191.07

OPA 27.80 RAP 101.08
PO CST TIM INJ 2 LAT
2589.5 -27.49
4360.1 19.18
2304.1 -29.21
4120.7 20.78
2040.3 -33.78 61.36
3957.2 25,01 176.72
ORBIT CETERMINATION ACCURACY
ST 485.1 SR 456.4 5S 445.1
CRT -.6427 (RS -.6921 (ST .9966
LSA T41.5 MSA 302.3 554 16.3
ELl 604.,0 ELZ 280.9 ALF 137.71
ARRIVAL OATE 1967

JuL 11

29.731
34.883
25.02

ECC
RCA
ZAC

.66073 INC .0313
32.96 APO 161.33
155.88 €1C  50.71

vi
ve
CLP

OPA 27.86 RAP 103.18
PO CST TIM INJ 2 LAT
2557.0 -21.14
4369.4 19.40
2212.9 -29.43
4128.7 20.98
2011.9 -33.94 50.15
3962.5 25.16 177.06
ORBIT DETERMINATION ACCURACY
ST  510.8 SR 454,93 55 465.%
CRT -.6421 CRS -.6951 CST .9963
LSA T68.8 MSA 305.5 554  16.4
EL] 621.0 EL2 266.9 ALF 140.13

ECC
INJ

4.4679
2 LONG
99.22
203.93
18.52
191.58



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 10 1967 FLIGHT TIME 34,00 ARRIVAL CATE JuL 13 19567

HELIOCENTRIC CONIC CISTANCE 184,568

RL  149.87 LAL .00 LOL 199.44 VL 20.605 GAL 25.%8 AZL S0.2% HCA 60.61 SMA 98,56 ECC .63783 INC .2490 V1 29.73
RP  108.67 LAP -.22 LOP 260.05 VP 33.106 GAP -39.26 AZP S0.12 TAL 162.98 TAP 223.59 RCA 35.70 APO 16]1.43 vZ 34,872
RC 79.241 GL -.33 ¢pP 3.62 ZAL 52.98 ZAP 23.96 ETS 191.21 ZAE 130.26 €TE 175.21 ZAC 154.50 E7C 47,83 CLP 23.70
PLANE TOCENTRIC CONIC
C3 194,702 VHL 13.954 OLA 12.38 RAL 148.58 RAD 6571.1 VEL 17.777 PTH  2.99 VWP 23.131 DPA 27.90 RAP 105.29 ECC 4.2043
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 629 S5 3123.87 -27.00 105.36 $3.49 81,14 T2 8 2%23.9 -27.95 96 .82
90.00 21 38 %8 4578 .20 22.28 216.16 42,13 12.06 23 187 4378.2 19.62 210.49
100.00 T 56 46  2841.05 -28.71 84,88 53.78 81.30 8 44 7 2241.0 -29.62 76.17
100.00 22 53 58  4736.26 23.92 199.78 41,54 71.52 24 12 54 4136.3 21.17 192.06
110.00 9 19 21 2502.65 -33.28 66,03 54,58 81.71 10 2 24 1982.7 -34,01 56.88
110.00 23 47 52 4567.42 28.28 185.27 39.84 69.9% 25 4 O 3967.4 25.29 177.34
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9980 TRA-2,7541 TC3 -.1943 BAU .5063 SGT 1342.5 SGR  515.8B 503 45.9 ST 537.4 SR 4%52.7 SS  486.4
ROE-1.0862 RRA -.6128 RC3 .0098 FAU .01065 RRT 1454 RRF -.1396 RTF -.7846 CRT -.6410 CRS -.6977 CST ,9960
FDE -.4800 FRA 1.1320 FC3 -.0474 BSP 3746 568 1438.2 R23 -.,0063 R13 -.7850 LSA 797.2 MSA 307.5 554 16.6
BDE 1.4751 BRA 2.8215 BC3 .1945 FSP ~-110 5G] 1345.0 862 509.4 THA 3.73 ELl 639.0 EL2 292.2 ALF 142.%)
LAUNCH DATE APR 10 1967 FLICGHT TIME 96.00 ARRIVAL DATE JuL 15 1967
HELTOCENTRIC CONIC DISTANCE 190.705
RL  149.87 LAL 00 LOL 199,44 VL 21.062 GAL 24.5%.AZL 90.45 HCA 63,78 SMA 99,98 ECC .61537 INC .4507 v1 29.734
RP  108.70 LAP  -.40 LOP 263.22 VP 33.382 GAP -3T7.70 AZP 90.20 TAL 162.08 TAP 225.86 RCA 38.45 APO 161.5%0 V2 34.662
RC 76,944 GL -.64 GP 3.75 ZAL 52.01 ZAP 22.70 €7S 192.00 ZAE 130.68 ETE 174,57 ZAC 153.05 ETC 45.23 CLP 22.40
PLANETOCENTRIC CONIC
€3 179.906 VL 13,413 OLA 11.76 RAL 149.4) RAD 6570.9 VEL 17.356 PTH  2.95 VHP 22.318 OPA 27.92 RAP 107.41 ECC 3.9608
LNCH. AZMTH  LNCH TIME L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90 .00 6 37 40 3090.04 -27.34 102.94 $3,08 82.31 T 29 11 2490.0 -28.12 94.36
90 .00 21 37 O  4966.64 22.46 218.M 42.23 t2.28 23 0 7 4386.6 19.82 211.03
100.00 8 4 5 2808.46 -29.02 82.48 53.34 82.52 8 51 47 2208 .5 -29.76 73.75
100.00 22 52 23 4743.46 24,08 200.26 41,65 T1.73 24 11 26 4143.% 21.35 192.5%2
110.00 9 26 43 25%2.70 -33.5% 63.73 54.01 83.0% 10 916 1952.7 -34.15 54.54
110.00 23 47 B 4571.98 28.39 185.59 39.99 70.11 2% 320 3972.0 25.42 177.67
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 31.0116 TRA-2,7793 TC3 -.,2035 BAU .4904 SGT 1398.4 S6R  516.1 SG3 49.2 ST 565.1 SR 449.7 s5 508.1
ROE-1.0363 RRA -.6036 RC3 .0119 FAU .01078 RRT .1534 RRF -,1481 RTF -,796} CRT -.6397 CRS -.6999 CST .9957
FOE -.5024 FRA 1.1673 FC3 -.0519 BSP 3950 SGB 1490.6 R23 -.0075 R13 -.7965 LSA 827.1 MSA 308.9 SSA 16.7
BOE 1.4482 BRA 2.8441 BC3 .2039 FSP  -119 561 1401.0 562 509.0 THA  3.73 EL1 658.5 ELZ 296.6 ALF 144.91
LAUNCH OATE APR 10 1967 FLIGHT TIWME 98.00 ARRIVAL DATE JuL 17 1967
HELIOCENTRIC CONIC OISTANCE 196.915
RL 149.87 LAL L00 LOL 199.44 VL 21.494 GAL 23.57 AZL 90.64 HCA 66.95 SMA 101,38 ECC .59339 INC .6414 VI 29.731
RP 108.73 LAP  -.59 LOP 266.39 VP 33,647 GAP -36.19 AZP 90.2% TAL 161,20 TAP 228,15 RCA 41.22 APO 161.54 V2 34.8%)
RC  74.673 GL -.98 (P 3.90 7AL  51.07 ZAP 21,46 ETS 192.91 ZAE 131,16 ETE 173.89 ZAC 151.54 ETC 42.91 CLP 21.12
PLANETOCENTRIC CONIC
C3 166.241 VML 12.893 DLA 11.12 RAL 150.19 RAD 6570.8 VEL 16,958 PTH  2.92 VMP 21.527 OPA 27.93 RAP 109.55 ECC 3.73%9
UNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CS5T TIM INJ 2 LAT INJ 2 LONG
90.00 6 46 6 3055.46 -27.63 100.45 52.56 83.%2 T3 2455.5 -28.24 91 .84
90.00 21 34 &9 4994.73 22.62 219.2% 42.24 12.50 22 8 3 4394.7 20.02 211.54
100.00 813 1t 27715.11 -29.30 B0.04 52.77 83,717 8 59 17 2175.1 -29.85 71.28
100.00 22 50 34 4750.3) 24.22 200.72 41,69 T1.93 24 9 44 4150.3 21.52 192.96
110.00 9 33 5% 2521.97 -33.78 61.36 53.31 84,43 10 15 87 1922.0 -34.18 52.14
110.00 23 46 10  4576.,22 28.49 185.88 40.05 10.26 25 2 26 3976.2 25.53 177.9%
CIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0244 TRA-2.8031 TC3 -,2128 BAU .4740 SGT 1456.0 8GR 515.7 s(3 52.8 ST  593.8 SR 44%5.9 5SS 530.4
RCE -.9868 RRA -.3938 RCY .0143 FAVU .01092 RRT .1619 RRF -.1574 RTF -,8070 CRT -.6381 CRS -.7017 CST .5954
FDE -.5256 FRA 1.2037 FC3 -.0569 BSP 4161 SGP 1544.6 R2) -.0087 R13 -.8074 LSA B858.2 MSA 309.6 Ssa 16.8
BDE ).4224 BRA 2.86%3 BC3 .213) FSP -129 SG1 1458,7 562 508.0 THA 3.7% EL! 679.2 €L2 300.1 ALF 147,24
LAUNCH OATE APR 1D 1967 FLIGHT TIME 100.00 ARRIVAL DATE JuL !9 1967
HELIOCENTRIC CONIC DISTANCE 203.195
RL 149.87 LAL .00 LOL 199.44 VL 21.902 GAL 22.64 AZL 90.82 HCA TD.12 SHA 102,77 ECC .5T7194 INC .8234 vI 29.731
RP 108.76 LAP  -.T77 LOP 269.56 vP 33,899 GAP -34,75 AZP 90.28 TAL 160.34 TAP 230.4% RCA 43.99 APO 161.%5 vZ 34,944
RC 72.433 GL -1.34 GP 4,06 ZAL 50.18 ZAP - 20.23 ETS 193.97 ZAE 131.72 ETE 173.13 ZAC 149.97 ETC 40.81 CLP 19.84
PLANETOCENTRIC CONIC
C3 153.622 vHL 12.394 DLA 10.47 RAL 150.92 RAD 6570.7 VEL 16.582 PTH  2.88 VHP 20,759 DPA 27.92 RAP 111.70 €CC 3.3282
LNCH ATHTH LNCH TIME -1 TIME INJ LAT INJ LONG INJ RY ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 6 54 21 3020.09 -21.87 97.89 51.92 84.78 T 44 42 2420.1 -28.30 89.2%
90.00 21 32 23 5002.%1 22.78 219.76 42,18 72.71 22 55 45 4402.5 20.20 212.04
100.00 8 20 54 2740.95 -29.52 77.53 52.09 8%.08 9 635 2141.0 -29.89 68.74
100.00 22 48 31 4756.88 24,36 201.16 41,64 72.12 24 7 48 415%6.9 21,69 193.38
110.00 9 40 59 2490.42 -33.96 $8.92 52.50 85.87 1D 22 29 1890.4 -34.16 49,68
110.00 23 44 56 4580.18 28.5%8 186.15 40.04 70.3%9 2% 117 39680.2 25.64 178.21
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0370 TRA-2.8250 TC3 -.2219 BAU .457} SGT 1515.3 SGR 534.7 303 56.6 ST €23.9% SR 441.2 SS $53.5%
ROE -.9378 RRA -.%834 RC3 .017D FAU .01109 RRT .1708 RRF -.1672 RTF -.8176 CRT -.6363 CRS -.7032 (ST .99%%
FOE -.5497 FRA 1.2412 FC3 -.0625 BsP 4390 $GB 1600.3 R23 -.0102 R13 -.8180 LSA 850.9 MSA 309.7 ssa 16.9
B0E 1.3981 BRA 2.8846 BCY .2226 FsP -140 S$G1 1518.1 562 506.2 THA 3. 74 ELI T01.4 ELZ 302.6 ALF 149.50



JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE

APR 10 1967

HELIOCENTRIC CONIC

RL  149.87 LAL .00 LOL 199.44 vL 22.287
RP  108.79 LAP  -.96 LOP 272.73 vP 34.14%
RC 10.227 L -1.73 (P 4.24 7AL 49.3)3
PLANE TOCENTRIC CONIC
CY 141,973 vHL 11.91% OLA 9.80 RAL 151.60
LNCH AZMTH LNCH TIME (-1 TIME INJ LAT
90.00 T 228 2983.88 -28.07
90.00 21 29 41 5010.07 22.93
100.00 828 39 2705.9% -29.70
100.00 22 46 12 4763.23 24,49
110.00 9 47 52 2458.03 -34.09
110.00 23 4328 4383.91 28.66
DIFFERENTIAL CORRECTIONS
TDE 1.0445 TRA-2.8494 TC3 -.2320 BAU .442]
ROE -.8894 RRA -.5726 RC3 .0201 FAU .01125
FOE -.5742 FRA |.2806 FC) -.0686 BSP 4528
BOE 1.3719 BRA 2.9064 BC3 .2329.FSP  -151
LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL .00 LOL 199.44 VL 22.651
RP 108.81 LAP -1.13 LOP 275.89 VP 34.371
RC "60.060 GL -2.16 (P 4,43 7AL 48.%2
PLANETOCENTRIC CONIC
C3 131.224 VHL 11.4%5 OLA  9.12 RAL 152.2%
LNCH AZMTH LNCH TIME L-] TIME INJS LAT
$0.00 710 27 2946.78 -28.21
90,00 23 26 44 %017.47 23.08
100.00 8 36 15 2670.06 -29.82
100.00 22 43 37 4769.42 24.62
130.00 9 5 30 2424.76 -34,47
110.00 23 41 43 4%87.%0 28.75
DIFFERENTIAL CORRECTIONS
TOE 1.0499 TRA-2.8737 TC3 -.2426 BAU .4276
ROE -.B41T RRA -.5615 RC3 .0235 FAU .01142
FOE -.599% FRA 1.3217 FC3 -.0754 BSP 4637
BOE 1.3456 BRA 2.9280 BC3 .2437 FSP  -162
LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149,87 LAL .00 LOL 199.44 VL 22.994
RP 108.83.LAP ~-1.31 LOP 279.06 vP 34,591
RC 65.936 L -2.61 GP 4.63 7AL 47.7%
PLANETOCENTRIC CONIC
C3 121.309 vHL 11.0314 DLA  B.42 RAL 152.8)
LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 718 18 2908.76 -28.29
90.00 21 23 29 5024.82 23.22
100.00 8 43 44 2633.2% -29.88
100.00 22 40 45  4775.56 24.74
110.00 10 1 16 2390.57 -34.18
110.00 23 39 41 4591.00 26.82
OIFFERENTIAL CORRECTIONS
TOE 1.095% YRA-2,8950 TC3 -.2528 BAU .4123
ROE -.794%5 RRA -.5501 RC3 .0274 FAU .01162
FOE -.6261 FRA 1.3643 FC3 -.0829 BSP 4780
BOE 1.3211 BRA 2.9468 BC3 .2542 FSP  -174
LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL 00 LOL 199.44 v, 23,318
RP 108.85.LAP -1.48 LOP 282.22 VP 134.801
RC 63.861 GL -3.10-GP 4,86 ZAL 47.03
PLANETOCENTRIC CONIC
C3 112.177 wHL 10.593 OLA  T7.69 RAL 153.34
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT
90.00 726 4 2069.77 -28.32
90.00 21 19 %6 5032.24 23.37
100.00 8851 T 2%595.47 -29.88
100.00 22 37 34 4781.76 24.87
110.00 10 7 48 2335.46 -34.13
110.00 23 37 22 4594,54 28.90
DIFFERENTIAL CORRECTIONS
TDE 1.0320 TRA-2.943) TC3 -.2729 BAav .4120
ROE -.7486 RRA -.5394 RC3 .0315 Fau .01162
FOE -.6492 FRA 1.413% FC3 -.0897 BSP 4243
BOE 1.2749 BRA 2.9921 B8C3 .2747 fFSP  -177

FLICHT TIME 102.00 ARRIVAL CATE JuL 21 19367
CISTANCE 209.438
CAL 21.75 AZL 91.00 HCA 73,28 SMA 104.14 ECC .5510% INC .9980 VI 25.731
CAP -33.385 AZP 90.29 TAL 159.49 TAP 232.77 RCA 46.76 APO 161.53 v2 34.83%
74P 19.03 ETS 195.20 ZAE 132.35 ETE 172.31 2AC 148.35 €7C 38.93 CLP 18.37
RAD 6570.5 VEL 16.227 PTH  2.8%5 VWP 20.011 OPA 27.89 RAP 113.85 €CC 3.3363
INJ LONG INJ RT ASC INJ AZWTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
95.26 51.17 86.09 T 52 12 2383.9 -28.31 86.60
220.26 42.04 2.92 22 Sy 1 4410.1 20.38 212.92
74.94 51.29 86.43 9 13 45 2106.0 -29.68 66.14
201.58 41,51 12.30 24 5 3 4163.2 21.84 193.79
6.9 81,58 87.3% 10 28 50 1858.0 -34.08 47.15%
186.4) 39.94 10.53 24 59 52 3983.9 2%.74 178.45
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1578.4 SGR 513.1 SG3 60.7 ST 653.1 SR 435.8 S5 577.1
RRT .1818 RRF -.178% RTF -.8272 CRT -.6319 CRS -.7037 CST .9945
SGB 16%9,7 R23 -.0113 R1Y -.8276 LSA 923.7 MSA 309.8 SS4A 17.1
S$G1 1581.5 862 503.6 THA 3.76 -EL1  T23.5 EL2 304.9 ALF 151.67
FLIGHT TIME 104.00 ARRIVAL DATE JuL 23 1967
OISTANCE 215.939
CAL 20.90 AZL 91.1T MCA T76.45 SMA 105,50 ECC .53076 INC 1.1669 v1 29.731
GAP -32.01 AZP 90.27 TAL 158.66 TAP 235.11 RCA 49.%0 APO 161.49 vZ2 34.827
ZAP 17.8% ETS 196.64 ZAE 133.06 ETE 171.41 ZAC 146.69 ETC 37.24 CLP 17.31
RAD 6570.4 VEL 15.892 PTH 2,81 vHP 19.285 OPA 27.8% RAP 116.0! £CC 3.1596
INJS LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC
92.55 50.31 87.44 7 59 34 2346.8 -28.27 83.89
220.76 41.83 75.12 22 %0 21 4417.5 20.5% 213.00
72.28 50.39 87.82 9 20 4% 2070 .1 -29.80 63.47
202.00 41.30 72.49 24 3 7 4169.4 21.99 194.19
53.80 80,54 88.89 10 3% 3 1824.8 -33.94 44.56
186,66 39.77 70.65 24 %8 11 3987.5 25.84 178.68
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SCT 1644.3 S(R  510.9 SC3 65.1 ST 683.2 SR 429.5 sS 601.4
RRT .1941 RRF -.1909 RTF -.8361 CRT -.6264 CRS -.7036 (ST .9939
SC8 1721.9 R23 -.0123 R13 -.8365 LSA 9%7.5 MSA 309.4 5S4 17.2
$C1 1647,6 SG2 500.2 THA  3.80 EL) T46.6 EL2 306.4 ALF 153.76
FLIGHT TIME 106.00 ARRIVAL CATE JUL 25 1967
DISTANCE 222.39)3
CAL 20.09 AZL 91.33 HCA 79,61 SMA 106.83 ECC %1108 INC 1.3312 VI 29.131
GAP -30.72 AZP 90.24 TAL 157.86 TAP 237.47 RCA 52.23 APO 161.42 v2 34.820
ZAP 16.69 ETS 198.34 ZAE 133,85 ETE 170.42 ZAC 144.99 ETC 35.71 CLP 16.05
RAQ 6570.3 VEL 15.577 PTH  2.77 VWP 18.579 OPA 27.79 RAP 118.18 ECC 2.9964
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
89.78 49.3% 88.83 8 6 47 2308.8 -28.16 81.11
221.2% 41,53 T3.33 22 4T 14 4424.8 20.712 213.47
69.54 49.38 89.26 92Ty 2033.2 -29.67 60.74
202.41 41.02 72.67 24 0 20 4175.6 22.14 194.58
51.13 49,39 90.47 10 41 7 1790.6 -33.74 41.91
186,90 39.51 10.77 24 56 12 3991.0 25.93 1764.91
MID-COURSE EXECUTION ACCURACY ORBJT DETERMINATION ACCURACY
SCT 1711.% SGR 508.1 S63  69.9 ST T14.4 SR 422.3 S5 626.7
RRT .2069 RRF -.2043 RTF -.8447 CRT -.6209 CRS -.7031 CST .9933
sGB 1785.3 R23 -.0138 R13 -.8452 LSA 993.0 MS5A 308.) SSA 17.4
SC1 1715.0 SG2 496.1 THA 3.84 EL) TT1.1 EL2 306.7 ALF 155.77
FLIGHT TIME 108,00 ARRIVAL DATE JuL 27 1967
OCISTANCE 220.897
GAL 19.32 AZL 91.49 WCA B82.78 SMA 108.13 ECC .49204 INC 1.4922 VI 29.731
CAP -29.47 AZP 90.19 TAL 157,07 TAP 239.85 RCA 54,93 APO 161.34 v2 34.813
ZAP 15.%6 ETS 200.37 ZAE 134.72 ETE 169.33 ZAC 143,25 ETC  34.33 CLP 14.80
RAD 6570.1 VEL 15.28) PTH 2.74 VHP [T.892 DPA 27.73 RAP 120.35 ECC Z.8461
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
86.92 48.28 90.26 813 54 2269 .8 -27.98 18.27
221.74 41,17 73.54 22 43 48 4432.2 20.89 213.95
66.73 48.26 90.74 9 34 22 1995.5 -29.46 57.96
202.83 40,67 12.86 23 57 16 4181.8 22.29 194.98
48.3% 48.14 92.09 10 47 4 1755.5 -33.46 39.21
187,14 39.19 10.90 24 53 56 3994.5 26.02 179.14

MID-COURSE EXECUTION ACCURACY

SCT §1796.4 SGR 505.1 863 75.1
RRT 2297 RRF -.222% RTF -,8496
$G8 1866.1 R23 -.0120 R13 -.8500
SG1 1800.4 862 490.35 THA  3.99

ST

ELl

737.8 SR

311.1 SSA
310.7 ALF 157.71

ORBIT DETERMINATION ACCURACY
414.% S5
CRT -.6002 CRS -.6983 (ST
LSA 1020.7 MSA
787.1 EL2

650.3
.9910
17.7



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCM CATE APR 1N 1967
HELIOCENTRIC CONIC
RL 149 .87 caL
RP  108.87 LAP -1.65 L
RC 61.839 GL -3.63 ¢
PLANETOCENTRIC CONIC
€3 103.716 vHL 10.184
LNCH A7MTH o NCH TIME
90 .01, 733 42
9n.nNN 21 16 )
10n.00 58 22
100.00 3s¢ 2
110,00 14 12
110.00 34 42
CIFFERENTIAL CORRECTIONS
TOE 1.177) TRA-2.8180 T
RCE -.6993 RRA -.5248 R
fFCE L7036 FRA | .,4348 F
B0E 1.3692 BRA 2.866%

.00 ¢

c

LAUNCH CATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP  108.89 LAP -1.81
RC 59.876 (L -4.20
PLANETOCENTRIC CONIC
€3 95.982 vHL 9.797
LNCH AZMTH  LNCH TIME
90.00 T 4119
90.00 21 11 46
100.00 9 538
100.00 22 30 10
110.00 10 20 32
110.00 23 3 42
DIFFERENTEAL CORRECTIONS
T0€E 1.1211
ROE
FOE
BOE 1

.00

LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL  149.87 LAL
RP  108.90 LAP
RC 57,979 GL
PLANETOCENTRIC CONIC
€3 88.855 VAL
LNCH AZMTH
90.00
90.00
100.00
100.00

LNCH TIME
T 48 82
21 1 6
9 12 45
22 2% 55
110.00 10 26 48
110,00 25 28 28
OIFFERENTIAL CORRECTIONS
TOE 1.1214 TRA-2.9100
ROE -.8107 RRA -.5045
FOE -.TS577 FRA 1.%445
B0E 1.27€9 BRA 2.9534

LAUNCH OATE APR 10 1967

HELJOCENTRIC CONIC
RL  149.87 LAL
RP 108.92 LAP -2.11
RC 56.154 GL -5.49
PLANETOCENTRIC CONIC
C3 82.308 viL 9.072
LNCH AZMTH  LNCH -TIME
90.00 7 56 24
90.00 21 2 1
100.00 919 52
100.00 22 21 14
110.00 16 33 0
110.00 23 24 35
OIFFERENTIAL CORRECTIONS
TOE 1
ROE
FOE
BOE !

.00

BC3

Lt
LoP
14

OLA
L-1 TIME
2788 .64

9.426 DLA
L-1 TIME
2746.43
50%3.95
2475.88
4801.,72
224411
4606.26

OLA

Ot 199.44
oP 285.)38
P 5.11

LA 6.9%
L-1 TIME
2829.71
5039.,68
2556.64
4787.98
2319.32
4598 .07

()
c3
(¢}

-.2289
.037%
-.1087
.2320

199.44
288754
5.38

6.18

5047.60

2516.82
4794,65
2282.24

4602.00

TRA-2.8938 T(3 -.2597
-.65%4 RRA -.5151 RC)
-.7246 FRA 1.4936 FC3 -.1136
.2986 BRA 2.9393 BC)

0428

.2632

00 LOL 199.44
-1.96 LOP 291.71
-4.82 (P

$.68

5.37

T¢I ~.2682
RC3
FC3 -.1277
B8C3

04898

.272%

LOL 199.44
LOP 294.87 vP 35,540
14

6.07

21189 TRA-2.9263 TCY -.2772 BAU
-.5665 RRA -.49453 RC3
-.7924 FRA 1.5986 FC3 -.1410 BSP
L2341 BAA 2.9678 B(3

.0%51

.2826

YL
VP
ZAL

23.623
35.000
46.37

RAL 153.80
INJ LAT
-28.27

23.51
-29.81
24,99
-34.00
28.98

BAU
Fau
8sP
FSp

.3217
.01302
7785
-244

viL  23.911
vP 35.189
ZAL 45,74

RAL 154,23
INJ LAT
-28.15%

23.66
-29.67
25.13
-33.80
29.07

8Aau
Fau
8sP
FSP

3377
01282
6509
-238

i
vP
ZAL

24,182
35.310
45.16

RAL 154.59
INJ LAY
-27.95

23.82
-29.45
2%.26
-33.91
29.16

[-L1Y)
FAU
ase
FsP

3237
01311
6603
-25%

VL 24.437

ZAL 44.64

4.54 RAL 154.89
L-T TIME
2703.05
3064.93
2433.681
4809 .41
2204 .92
4611.06

INJ LAY
-27.66
23.98
-29.14
25.41
-33.14
29.27

3110
FAV .01340
6643

Fsp  -272

$G1 2051.5 562 465.6 THA 4

.00

FLIGHT TINWE 110.00 ARRIVAL CATE JuL 29 1967
CISTANCE 235.431
CAL 18.57 AZL 91.6% HCA 85,94 SMA 109,41 ECC .473%8 INC 1.6508 vI 29.731
CAP -28,27 AZP 90.12 TAL 156.32 TAP 242.26 RCA 57.%9 APO 161.22 v2 34.807
ZAP 14,46 €75 202.80 ZAE 135.67 ETE 168.11 ZAC 141.49 ETC 33.09 CLP 13.55
RAD 6570.0 VEL 15.002 PTH  2.70 VHP 17,223 CPA 27.66 RAP 122.%2 ECC 2.7069%
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TJM INJ 2 LAT INJ 2 LONG
83,99 47,09 $1.73 8 20 %2 2229.7 -27.13 75.37
222.24 40.72 73.7% 22 40 ) 4439.7 21.06 214.43
63,85 41,03 92.26 9 40 %8 1956.6 -29.48 55.10
203.25 40.23 73.05 23 53 %0 4188.0 22.4) 195.39
45,57 46.77 93.76 10 52 51 1719.3 -33.11 36.45
187.39 38.78 1.0 24 51 20 3998.1 26.12 179.38
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1790.8 SCR  499.1 SG3  80.5 ST 817.% SR 403.4 85 692.0
RRT .2001 RRF -.2218 RTF -.8742 CRT -.6604 CRS -.7140 (ST .9968
SGO 1859.0 R23 -.0335 R13 -.B149 LSA 1107.8 MSA 287.2 554  16.6
$G1 1793.8 802 488.2 THA  3.45% EL! 865.6 EL2 206.1 ALF 1%9.63
FLIGHT TImME 112.00 ARRIVAL CATE JuL 31 1967
DISTANCE 242.020
GAL 17.86 AZL 91.81 HCA 89.10 SMA 310.66 ECC .45585 INC 1.8082 viI 29.73}
GAP -27.11 AZP 90.03 TAL 155.58 TAP 244.68 RCA 60.21 APO 161,10 v2 34.802
ZAP 13.41 ETS 205.72 ZAE 136.7) ETE 166.76 ZAC 139.70 €7C 31.96 CLP 12.30
RAD 6569.9 VEL 14.742 PTH  2.67 VHP 16.576 CPA 27.59 RAP 124,70 ECC 2.5%W6
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
81.00 45,83 93.22 8 27 47 2188.6 -27,40 72.41
222.717 40.22 73,97 22 35 53 4447.6 21.24 214.94
60.90 45,72 93.81 9 47 32 1916.8 -28.83 52.20
203.70 39,74 73.25 23 % S 4194,7 22.5%9 195.82
42.70 45,33 95.45 10 %8 35 1682.2 -32.68 33.64
187.66 38.32 T1.17 24 48 24 4002.0 26.22 179.€3
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SCT 1893.8 SGR  495.6 SG3  86.5 ST 831.2 SR 393.9 55 714.8
RRT .2367 RRF -.2471 RTF -.,8743 CRT -.625%8 (RS -.7042 CST .9940
SGB 1957.6 R23 -.0267 R13 -.8749 LSA 1127.3 MSA 292.9 S5A 17.2
8G1 1897.7 8G2 480.6 THA  3.79 €L1 BT71.9 ELZ2 292.9 ALF 161.29
FLIGNT TIME 114,00 ARRIVAL CATE AUGC 2 1967
OISTANCE 248,640
GAL 17.18 AZL 91.97 MCA 92.26 SMA 111.87 ECC .43876 INC 1.,9653 v1I 29.731
CAP ~25.98 AZP 89.92 TAL 154,87 TAP 247.13 RCA 62.79 APO 160.96 v2 34.797
ZAP 12.4) ETS 209.25 ZAL 137.83 ETE 165.24 ZAC 137,89 ETC 30.94 CLP 11.05
RAD 6569.7 VEL 14.498 PTH 2,63 VWP 15,947 DPA 27.51 RAP 126.87 ECC 2.4623
INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
17.92 44,48 94,75 8 34 38 2146.4 -21.00 69.39
223.34 39,64 Te4.2y 22 31 22 4455%.9 21.42 215.48
57.88 44,33 95.38 9 54 1 1875.9 -28.39 49.23
204.18 39.10 73.47 23 45 56 4a201.7 22.76 196.28
39.76 43.80 97.17 11 4 12 1644, -32.16 30.79
187.96 37.79 71.32 24 45 7 4006.3 26.33 179.92
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1968.9 SGR 490.9 SC3  93.0 ST 865.4 SR 382.5 5SS T44.8
RRT ,256% RRF -.2677 RTF -.8809 CRT -.6157 CRS -.7003 (57 .9932
S68 2029.1 R2)Y -.,0288 R13 -.881% LSA 1168.6 MSA 289.7 ssA 17,4
SG1 1973.1 862 473.5 THA  3.88 ELl 900.8 ELZ 283.6 ALF 162.96
FLIGHT YIME 116.00 ARRIVAL DATE AUGC 4 1967
DISTANCE 255.290
GAL 16.52 AZL 92.12 HCA 95,42 SMA 113,05 ECC .42232 INC 2.1230 VI 29.731
GAP -24.90 AZP 89.80 TAL 154.19 TAP 249.61 RCA 65.31 APO 160.80 vZ2 34.793
ZAP 11.48 ETS 213.%2 ZAE 139.03 ETE 163.54 ZAC- 136.06 €TC 30.02 CLP 9.80
RAD 6569.6 VEL 14.271 PTH  2.60 VHP 15.336 0PA -27.44 RAP 129.0% ECC 2.3546
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
74.78 43,04 96.30 8 41 27 2103.1 -26.50 66.31
223.94 39.08 T4.47 22 26 26 4464.9 21.62 216.07
54,79 42.85% 96.98 10 O 26 1833.8 -271.87 46.21
204.7 38.57 73.70 23 41 23 4209.4 22.93 196.78
36.76 42.19 98.90 11 9 45 1604.9 -31.56 27.89
188.29 31.21 T1.49 24 41 26 4011.1 26.46 180.23
MIC-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 2046.7 SGR  486.0 SG3  100.! ST B899.4 SR 369.9 sS 775.8
RRT .2791 RRF -.2910 RTF -.8869 CRT -.6029 CRS -.6947 (ST ,9922
868 2103.6 R23 -.0312 RI3 ~-.8875 LSA 1210.5 MSA 266.3 SSA 17,5

Etl 929.6 EL2 2B5.5 ALF 164.58



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP 108.93 LAP -2.26
RC 54,407 GL -6.21
PLANETOCENTRIC CONIC
C3 76,299 VHL 8.73%
LNCH AZMTH LNCH TIME
90.00 8 355
90.00 20 56 28
100.00 9 26 %9
100.00 22 16 6
110.00 10 39 10
110.00 23 20 24
DIFFERENTIAL CORRECTIONS
TDE 1.1284 TRA-2.9284 T(C3 -,2794
ROE -.5226 RRA -.4850 RC3 .,0626
FOE -.8323 FRA 1.6530 FC3 -.157)
BOE 1.2435 BRA 2.9683 BCY .286)

.00 LOL 159.44
LOP 298.03

GP 6.38

OoLA 3. 67
L-1 TIME
2658 .44
5074.7%
2390.54
4817.89
2164 .62
4616.57

LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149,87 LAL
RP 108.93 LAP -2.39
RC 52,748 G -6.99
PLANETOCENTRIC CONIC
C3 70,794 VHL 8.414
LNCH AZMTH LNCH TIME
90.00 11 29
$0.00 50 24
100.00 34 6
100.00 10 28
110.00 45 18
110.00 15 46
DIFFERENTIAL CORRECTIONS
TOE 1.1356 TRA-2,9301 TC3 -.2011
ROE -.4790 RRA -,4765 RC3 .0709
FOE -.8749 FRA 3.7107 FC3 -.1749
BOE 1.232% BRA 2.9686 BC) .2899

00 LOL 199.44
LoP 301.19

GP 6.79

OLA 2.76
L-1 TIME
2612.53
5085.64
2346.02
4827.39
2123.19
4622.98

LAUNCH OATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP 108,94 LAP -2.52 LOP 304,35
RC 51.183 6L -T7.84 GP 7.24
PLANETOCENTRIC CONIC
€3 65.760 vAL B.109 DLA 1.80
LNCH AZMTH LNCH TIME L-] TIME
90.00 19 25%65.26
90.00 43 5097,8%
100.00 41 2300.19
100.00 22 4 4838,15
110.00 51 2080.57
110.00 10 37 4630.53
CIFFERENTIAL CORRECTIONS
TOE 1.1418 TRA-2.9311 T1C3 -.2819
ROE -.4357 RRA -.4694 RC3 .0799
FDE -.9207 FRA 1,7721 FC3 -.1947
B0€ 1.2221 BRA 2.9684 BC3 ,2931

.00 LOL 199.44

20

LAUNCH DATE APR 10 1967

HELIOCENTRIC CONIC
RL 149.87 LAL
RP 108.94 LAP -2.64
RC 49.723 GL ~-8.76
PLANETOCENTRIC CONIC
€3 61.166 vHL T7.821
LNCH AZMTH LNCH TIME
%0.00 8 26 49
90.00 20 36 32
100.00 9 48 31
100,00 21 57T %
110.00 10 57 37
110.00 23 4 55
OIFFERENTIAL CORRECTIONS
TOE 1.1486 TRA-2,9294 TC3 -,2809
RDE -.3924 RRA -.4637 RC3 .0899
FOE -.9707 FRA |.8370 FC3 -,2167
BOE 1.2138 BRA 2,9659 BC3 .2949

00 LOL 199.44
LOP 307.51

14 7.7%

OLA .19
L-1 TIME
2516.53
5111.65
22%2.97
4850.45
2036.72
4639.46

VL 24.677
vP 35,703
ZAL 44,17

RAL 155.14
INJ LAT
-27.29

24.16
-28.74
25.57
-32.67
29.38

BAV
Fau
BsP
FSP

2921
.01384
6977
-297

VL 24.902
vP 35,857
ZAL 43.76

RAL 155.33
INJ LAT
~26.82

24,38
-28.2%
25.75
-32.11
29.52

[
FAU
BsP
FSP

2744
01430
7266
-322

Vi 25.114
vP 36,002
ZAL 43,42

RAL 155.45
INJ LAT
-26.25

24.56
-27.65
25.9%
-31.44
29.68

2576
01479
7530
-349

BAV
FAU
8se
FspP

VL 25.314
VP 36,140
ZAL 43,14

RAL 155.51
INJ LAT
-25.57

24.80
-26.94
26.16
-30.67
29.86

BAU
FAV
8sP
FsP

.2412
015314
7796
-379

FLIGHT TINME 118.00

DISTANCE 261.967

GAL 15,90 AZL 92.28 HCA

RAD 6569.% VEL 14.059 PTH
INJ LONG INJS RT ASC INJ AZMTH
71,57 41.53 97.87
224.61 38,33 74.76
53.63 41.29 98.59
205.28 37.89 73.97
33.71 40.%2 100.65
188.68 36.57 71.69
MID-COURSE EXECUTION ACCURACY
SGT 2119.2 SGR 480.7 sG3 107.7
RRT .3009 RRF -.3158 RTF -.8939
568 2173.0 R23 -.03%3 R13 -.8946
SG) 2124.4 SG2 457.3 THA  4.09

INJ
8
22
10
23
11
24

FLIGHT TIME 120.00

DISTANCE 268.666
GAL 15.30 AZL 92.44 HCA 10D1.74
GAP -22.83 AZP B89.50 TAL 152.91
ZAP  9.94 ETS 224.88 ZAE 141.64

RAD 6569.4 VEL 13.862 PTH 2,53
INJ LONG INJ RT ASC INJ AZMTH
68.29 39,96 99.45
225.35 37.59 75.08
48.42 39.68 100.22
205.93 37,47 14,27
30.60 38.78 102.41
189.13 35.88 71.93
MID-COURSE EXECUTION ACCURACY
SGT 2193.7 SCR 475.6 $G3  116.0
RRT ,3262 RRF -.3441 RTF -.9004
S8 2244.6 RZ3 -.0398 R13 -.9011
SG1 2199.4 SC2 448.4 THA  4.22

INJ
8

23
11
24

FLIGHT TIME 122.00

OISTANCE 274,386
GAL 14,73 AZL
GAP -21.8%5 AZP
ZAP 9,40 ETS

13,679 PTH
RT ASC INJ AZMTH
38.33 101.03
38.82 75.45
38.01 101.84
36.41 74.61
27.46 37.00 104.16
189.66 35.15 12.20
M10-COURSE EXECUTION ACCURACY
SGT 2270.0 SGR  470.8 $G3 125.0
RRT .3554 RRF -.3764 RTF -,9064
SGB 2316.3 R23 -.0447 R13 -.9071
SG1 2P76.4 562 438.8 THA  4.38

RAD 6569.3 VEL

INJ LONG  INJ
64.95
226.18
45,14
206.67

INJ
9
22

FLIGHT TIME 124.00

OISTANCE 282.121
GAL

ZAP

RAD 6569.1 VvEL 13.510 PTH

98,58 SMA 114,20
GAP -23,8B5 AZP 89,66 TAL 153,54 TAP 252,11
ZAP -10.65 ETS 218.69 ZAE 140.30 ETE 161,61

2.56 VHP 14,74)

TIME
48 14
21 3

6 49
36 24
15 14
37 21

SMA 115,31
TAP 254 .65
ETE 139.42

VHP 14.168

TIME
55 1

22 1% 10
10 13 12

30 55
20 41
32 48

92.61 HCA 104,89 SMA 116,38
89.33 TAL 152.32 TAP 257.21
232.15 ZAE 143.03 ETE 156.92

2.50 vHP 13,611

TIME
151
8 45

10 19 37
23 24 55
1126 7
24 271 &1

14.18 AZL 92.78 HCA 108.05 SMA 117,42
GAP -20.90 AZP 89.14 TAL 151.75 TAP 25%9.80
9.07 ETS 240.39 TAE 144,46 ETE 154.04

2.47 VWP 13,072

INJ LONG INJ RT ASC INJ AZMTH INJ TIME
63.55 36.65 102.61 9 8 45
221.12 36.00 75.87 22 1 44
41.81 36.30 103.46 10 26 4
207.52 35.61 15.00 2318 21
24.28 35.18 105.89 11 31 33
190.29 34,39 72.54 24 22 15

MID-COURSE EXECUTION ACCURACY

SGT 2346.8 SGR  466.7 SG3  134.7
RRT .3885 RRF -.4129 RTF -.5121
S$GB 2392.8 RZ3 -.0503 R13 -.9129
SGY 2354.1 SG2 428.7 THA 4,57

ARRIVAL CATE AUG 6 1967

29.13
34.790
8.55

ECC
RCA
ZAC

.40654 INC 2.2823
67.77 APO 160.63
134.20 ETC 29.18

vi
vz
P

€CC 2.2557

INJ 2 LONG
63.17
216.71
43.14
197.34

oPA  27.38 RAP 131.22
PO CST TIM INJ 2 LAT
2058 .4 -25.92
4474.8 21.83
1790.% -27.2%
4217.9 23.13
1564 .6 ~-30.86 24.95
4016.6 26.60 180.60
ORBIT DETERMINATION ACCURACY
ST 938.9 SR 355.9 ss 810.0
CRT -.5942 (RS -.6891 (ST .9919
LSA 1259.1 MSA 280.5 SS5A 17.%
EL] 964,6 EL2 278.6 ALF 166.13

ARRIVAL DATE AUG 8 1967

29.731
34.787
7.28

.39140 INC 2.4443
70.18 APO 160.44
132.33 ETC  28.42

vl
ve
CLP

(349
RCA
ZAC

DPA  27.33 RAP 133.40
PO CST TIM [INJ 2 LAT
2012.5% ~25.24
4485.6 22.07
1746.0 -26.54
4227.4 23.34
1523.2 ~-30.07 21.99
4023.0 26.77 181.02
ORBIT OETERMINATION ACCURACY
ST 978.5 SR 340.4 SS 845.9
CRT -.5820 (RS -.6810 CST .9914
LSA 1308.9 MSA 274.4 SSA 17.5
EL] 999.9 EL2 270.9 ALF 167.63

ECC 2.165)
INJ 2 LONG
59.98
217.42
40.03
197.96

ARRIVAL DATE AUG 10 1967

29.7)1
34.786
6.01

.37692 INC 2.6101 v1
12.52 APO 160.25 v2
27.74 CLP

ECC
RCA
ZAC 130.45 ETC

OPA 27.31 RAP 135.57 ECC 2.0822
PO CST TIM INJ 2 LAT INJ 2 LONG
196%.3 -24 .46 46.74
4497.8 22.32 218.22
1700.2 -25.74 36.86
4238.2 23.%8 198 .67
1480.6 -29.18 18.99
4030.5 26.96 181.53
ORBIT DETERMINATION ACCURACY
8T 1018.5 SR 323.5 ss 883.6
CRT -.%660 CRS -.6697 CST .9909
LSA 1360.4 MSA 268.1 S5SA 17.5
EL1 1036.0 ELZ 262.2 ALF 169.10
ARRIVAL CATE AUG 12 1967
ECC .36307 INC 2.7807 vi 29.731
RCA 74.78 APO 160.05 v2 34.784
ZAC 128.55 ETC 27.12 CLP 4.73
OPA 27.31 RAP 137.74 ECC 2.0066
PO CST TIM INJ 2 LAT INJ 2 LONG
1916.5 -23.57 53,44
4511.7 22.61 219.13
1653.0 -24.82 33.65
4250 .4 23.85 199.49
1436.7 -28.19 15.96
4039.5 27.18 182.12

ORBIT DETERMINATION ACCURACY

ST 1059.6 SR 305.0 ss 923.6
CRT -.5455 CRS -.6543 (ST .9904
LSA 1414.3 MSA 261.2 SSA 17.5

EL! 1073.4 EL2 2%2.4 ALF 170.55



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH CATE  APR 10 1967 FLIGHT TIME 126.00 ARRIVAL CATE AUG 14 1967
HELTOCENTRIC CONIC OISTANCE 288.868
RL 149.87 LAL .00 LOL 199.48 VI 25,500 GAL 13.66 AZL 92.96 HCA 111,21 SMA 118.41 ECC .34986 INC 2.9575 vi  29.731

RP  INR.94 LAP -2.76 LOP 310.68 VP 36.271 GAP -19.98 AZP BB.93 TAL 151.21 TAP 262.42 RCA T76.98 APO 159.84 v2 34.784
RC  4R.377 L -9.75 (P 8.31 ZAL 42.94 ZAP  B.99 ETS 249,29 TAE 145.89 ETE 150.74 ZAC 126.63 ETC 26.56 (LP 3.44
PLANETOCENTRIC CONIC

€3 $6.983 vHL 7,549 OLA  -.2B RAL 15%.51 RAD 6569.0 VEL 13.354 PTN 2,44 VMP 12,549 OPA 27.35 RAP 139,92 ECC 1.9378
LNCH AZMTM  LNCH TIME -1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM [NJ 2 LAT INJ 2 LONG
90.00 8 34 &0 2466.23 -24.77 58.07 34.94 104,17 9 1% 47 1866.2 -22.5%8 50.09
90 .00 20 28 37 5127.37 25.0% 228.20 35.16 76,35 21 54 4 4527.4 22.93 220.18
100,00 9 55 83  2204.26 -26.13 38.42 34.%5 105.07 10 32 37 1604.3 -23.80 30.39
100.00 21 50 5  4864.57 26.41 208.50 34,78 75.46 23 11 10 4264 .6 24.18 200.43
110.00 11 3% 1991.56 -29.78 21.06 33,34 107.63 11 37 2 1391.6 -21.09 12.91
110.00 22 58 37  4650.03 30.08 191.04 33.61 72.93 24 16 8 40%0.0 27,45 182.83
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1669 TRA-2,9145 TCY -.2701 BAU .2197 SGT 2417.5 SGR  463.7 SC3  145.3 8T 1106.8 SR 284.6 55 96A.0
ROE -.3486 RRA -.4%96 RC3 .1011 FAy .01602 RRT 4239 RRF ~-.4530 RTF -,.9187 CRT -.5237 CRS -.6342 (ST .9904
FCE-1.0233 FRA 1.9026 FC3 -.2433 BSP B8IN SGB 2461.6 R23 -.0569 R1) -.9196 LSA 1476.2 MSA 252.1 SSA 17.4
BOE 1.2178 BRA 2.950% BC) .2884 FSP  -418 SG1 2425.8 502 418.% THA 4,79 EL! 1117,3 EL2 240.2 ALF 171.96
LAUNCH OATE APR 10 1967 FLIGHT TIME 128.00 ARRIVAL OATE AUG 16 1967
HELIOCENTRIC CONIC OISTANCE 295.627

RL 149.87 LAL 00 LOL 199,44 VL 25,675 GAL 13.16 AZL 93.14 HCA 114.36 SMA 119,36 €CC .I3726 INC 3.1422 VI 29.73%
RP  108.94 LAP -2.86 LOP 313.84 VP 36.395 GAP -19.09 AZP 88.70 TAL 150.71 TAP 265.07 RCA 79.11 APO 159.62 v2 34.744
RC 47,155 4L -10.83 GP 8.95 ZAL 42.81 ZAP  9.20 ETS 2%58.32 ZAE 147,29 ETE 146,94 ZAC 124.70 ETC 26.06 CLP 2.13
PLANETOCENTRIC CONIC

C3 53,191 VHL T7.293 DLA -1.43 RAL 155,43 RAD 6568.9 VEL 13.212 PTH  2.41 VHP 12.04% DPA 27.43 RAP 142.10 ECC 1.R754
LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ B LAT INJ 2 LONG

90.00 8 42 44 2414.26 -23.86 54.54 33.21 105.72 9 22 58 1814.3 -21.47 46.68
$0.00 20 19 56 5145.38 25.34 229.45 34.30 76.91 21 45 4 4345.4 23.28 221.38
100.00 10 32% 21%3.98 -25%.19 34.98 32.78 106,65 10 39 19 1554.0 -22.67 271.09
100.00 21 41 56 4880.90 26.68 209.64 33.94 16.00 23 317 4280.9 24.50 201.%2
110.00 11 10 10 1945.04 -28.78 17.81 31.48 109.29 11 42 38 1345.0 -2%.88 9.83
110.00 22 31 &0 4662.60 30.32 191.93 32.81 73.4) 24 923 4062.6 27.75 183 .€A4
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT ODETERMINATION ACCURACY
TOE 3.1677 TRA-2.9167 1C3 -.2703 Bay .2083 8GT 2500.1 SGR 462.7 SG3 156.9 ST 1146.5 SR 262.8 s$s 1012.2
ROE -.3048 RRA - .43582 RCY  .1129 FAV .01652 RRT .46T74 RRF -.4996 RTF -.9230 CRT -.4829 CRS -.602% (ST .9895%
FOE-1.0864 FRA 1.977T F(C3 -,2689 BSP 8411 S$(B 2542.6 R23 -.0638 R13 -.9240 LSA 1532.1 MSA 246.0 384 17.4
BOE 1.2069 BRA 2.93524 BC3 .2930 FSP  -448 SG1 2509.7 SG2  407.5 THA 5.08 EL! 1153.8 €EL2 228.6 ALF 173.43
LAUNCH OATE APR 10 1967 FLIGHT TIME 130,00 ARRIVAL CATE AUC 18 1967
MELIOCENTRIC CONIC DISTANCE 302,391
RL 149,87 LAL L00 LOL 199.44 VL 25.839 GAL 12.68 AZL 93.34 MCA 117,52 SMA 120.28 ECC .32526 INC 3.3363 vi 29.73)
RP 108.94 LAP -2.96 LOP 317.00 VP 36.511 GAP -18.22 AZP B88.46 TAL 150.24 TAP 267.76 RCA A1.16 APO 159.40 vZ2 34.785
RC 46.068 GL -12.00 GP 9.67 ZAL 42.78 ZAP  9.70 ETS 266.90 ZAE 148,60 ETE 142.58 ZAC 122.76 €7C  25.62 CLP .80

PLANETOCENTRIC CONIC
C3 49.759 vHL 7.054 DLA -2.61 RAL 155,27 RAO 6368.8 VEL 13.081 PTH  2.39 VHP 11.558 DPA 27.58 RAP 144,29 ECC 1.8189
LNCH AZMTH  LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM [MJ 2 LAT INJ 2 LONG

90.00 8 51 2 2360.42 -22.82 50.94 31.46 107,24 9 30 22 1760.4 -20.25 43.21
90.00 20 10 24 5166.07 25.65 230.88 33.43 77.87 21 36 30 4566.1 23.68 222.17
100.00 10 11 9 2101.9% -24.13 31.47 31.00 108.20 10 46 11 1501.9 -21.42 23.73
100.00 21 32 %7 4699.78 26.99 210.96 33.09 76.63 22 54 37 4299.8 24.88 202.79
110.00 11 16 37 1897.04 -27.66 14.53 29.61 110,94 11 48 14 1297.0 -24.5%6 6.73
110.00 22 43 39 4677.46 30.61 193.00 32.01 735.98 24 1 %6 4077.8 28.11 184.69
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.2056 TRA-2,.8800 TC3 -.2399 8AU .1804 SGT 2560.7 SGR  463.9 SG3 169.4 ST 1205.2 SR 238.5 ss 1066.2
ROE -.2592 RRA - .43584 RCY .1266 FAU 01759 RRT .5104 RRF -.5480 RTF -.9308 CRT -.4442 (RS -.5611 CST  .9906
FOE-1.1620 FRA 2.0457 FC3 -.3061 8SP 9363 SG 2602.4 R23 -,0712 R13 -.9320 LSA 1609.8 MSA 233.1 S§SA 17.1
BOE 1.2332 BRA 2.9163 8C3 .2712 FSP -%06 $G1 2571.9 SG2 397.2 THA 5.41 EL1l 1210.0 €EL2 212.8 ALF 174,82
LAUNCH DATE APR 10 1967 FLIGHT TIME 132.00 ARRIVAL DATE AUG 20 1967
HELIOCENTRIC CONIC OISTANCE 309.154
RL 149.87 LAL 00 LOL 199.44 VL 25.993 GAL 12.22 AZL 93.54 HCA 120.68 SMA 121.15 ECC .31384 INC'3.5418 V1 29.731
RP  108.93 LAP -3.0%5 LOP 320.17 vP 36.622 GAP -17,38 AZP 88.19 TAL 149,80 TAP 270,48 RCA B83.13 APO 159.17 v2 34.787
RC 45.12% GL -13.28 GP 10.48 ZAL 42.84 ZAP 10.49 ETS 274,58 ZAE 149.77 €TE 137,61 ZAC 120.80 ETC 25.22 CLP -.55

PLANETOCENTRIC CONIC
C3 46.667 VML 6.831 OLA -3.89 RAL 155.03 RAD 6368.7 VEL 12.963 PTH  2.36 VWP 11.088 OPA 27.80 RAP 146.49 ECC 1.7680
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIWE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 59 3@ 2304.9%1 -21.64 47.26 29.71 108.72 938 3 1704.5 -18.89 39.67
90.00 19 59 53 5189.90 25.99 232.5%4 32.5%6 78.34 21 26 23 4%89.9 24.12 224.37
100.00 10 19 10 2047.98 -22.94 27.91 29.22 109.7 10 53 18 1448.0 -20.04 20.31
100.00 21 2% 3 4921 .66 27.32 212.50 32.24 17.38 22 45 4 4321.7 2%.31 204.27
110.00 11 23 14 1847,40 -26.40 11.21 27.7% 112.54 11 54 4 1247.4 -23.12 3.60
110.00 22 35 28 4695.00 30.93 194,26 3.2 74,66 23 53 43 4095.0 28.%2 185.89
CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.3048 TRA-2.7671 TC3 -.1532 BAU .1308 SGT 2579.2 SGR 468.2 SG3 182.9 ST 1297.9 SR 211.4 SS 1136.1
ROE -.210% RRA -.4603 RC3 .1432 FAU .01967 RRT .5516 RRF -.3974 RTF -.9444 CRY -.4091 CRS -.5024 CST .9943
FOE-1.26%6 FRA 2.0962 FC3 -.3650 BsSP 11691 808 2621.4 R23 -.077T2 R13 -.9457 LSA 1725.2 MSA 208.9 SSA 16.1
BOE 1.3216 BRA 2.805%51 BC3 .2097 FSP -610 S$G1 2592.4 SG2 388.5 THA 5.8% ELl 1300.9 €12 192.% ALF 176,10



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH CATE APR 1D 1967
HELJOCENTRIC CONIC
RL  149.87 LAL
RP  108.93 LAP -3.12 LOP 323.34
RC 44,335 (L -14.67 GP 11.40
PLANETOCENTRIC CONIC
C3 43,947 vHL 6.629 DLA -%.26
LNCH ATMTH LNCH TIME L-1 TIME
90.00 9 B 44 2246.57
90.00 19 40 21 5217.66
100.00 10 27 38 1992.16
100.00 21 12 10 4947.30
110.00 11 30 9 1796.28
110.00 2226 5 4715.94
CIFFERENTIAL CORRECTIONS
TOE 1.1362 TRA-2.9%49 T(3 -.3015
ROE -.1678 RRA - .4737 RC3 .1537
FDE-1.2849 FRA 2.2497 FC3 -.3430
B0€ 1.1486 BRA 2.9926 BC3 .3384

.00 LOL 199.44

LAUNCH OATE APR 1D 1967

HELJOCENTRIC CONIC
RL 149.87 LAL
RP 108.92 LAP -3.19
RC 43.707 6L -16.18

PLANE TOCENTRIC CONIC
€3 41.517 v 6.443
LNCH AZHMTH  LNCH TIME

90.00 9 18 18
90.00 19 3% 30
100.00 10 36 26
100. 21 0 3
130. 11 31 28
110.00 22 15 da

DIFFERENTIAL CORRECTIONS
TOE 1.1834 TRA-2.9115 TC3 -.2615
ROE -.1160 RRA -.48%3 RC3 .1710
FOE-1.3872 FRA 2,331 FC3 -.388)
BOE 1.1891 BAA 2.9%16 BC3 .3125

.00 LOL 199.44
LOP 326.3%0

(14 12.46

oLA -6.72
L-1 TIME
2185.88
5249.68
1933.81
4976.98
1743.10
4740.46

LAUNCH DATE APR 10 1967

R 149.87 LAL
RP 108.90 LAP -3.2% LOP 329.67
RC 43.245 GL -17.83 GP 13.67
PLANETOCENTRIC CONIC
€3 39.406 vHL 6.277 DLA -8.30
LNCH AZMTH LNCH TIME -1 TIME
90.00 2122.27
90.00 5286,94
100.00 1872.82
100.00 5011.62
110.00 1687.84
110.00 4769.37
OIFFERENTIAL CORRECTIONS
TOE 1.2122 TRA-2.8890 TC3
ROE -.0610 RRA -.5030 RC3
FOE-1.4935 FRA 2.4249 F(C3
BOE 1.2137 BRA 2,932% 6C3

HELTOCENTRIC CONIC
00 LOL 199.44

.2387
L1890
L4275
L3045
LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149,87 LAL
RP 108.89 LAP -3.30
RC 42.956 CL -19.64
PLANE TOCENTRIC CONIC
C3 37.609 vHL 6,133
LNCH AZMTH  LNCH TIME
90.00 9 39 39
90.00 19 512
100.00 10 56 3
100.00 20 31 29
110.00 11 53 3
110.00 21 50 %8
-DIFFERENTIAL CORRECTIONS
TOE 1.2471 TRA-2.8643 TC3 -.2122
RDE -.0004 RRA -.5269 RC3 .2083
FOE-1.614D FRA 2.35216 FC3 -.4678
BOE 1.2471 BRA 2.9123 8C3 .2974

.00 LoL
LoP

oP

199.44
332.84
15.07

DLA -10.01
L-1 TIME
2055.19
$330.43
1808.72
5052.14
1630.20
4803 .42

VL 26.136
vP 36.726
TAL 43.00

RAL 154.73
INJ LAT
-20.33

26.3%
-21.61
27.69
-2%.03
31.30

8avu
FAU
asp
FspP

1988
01744
1602
-523

vL p6.270
vP 36,825
TAL 43.28

RAL 154,32
INJ LAT
-18.86

26,74
-20.13
28.08
-23.51
31.70

B8AU
FAu
8sp
FSP

1735
.01861
8373
-592

vL 26.39%
vP 36.918
ZAL 43,70

RAL 153.81
INJ LAT
-17.

27.
-18.
28.
-21.
32.

.1604
.01946
9003
-650

BAv
FAU
BsP
FsP

vL 26.512
vP 37.005
ZAL 44,26

RAL 153.19
INJ LAT
-15.41

27.53
-16.67
28.91
-20.02
32.61

BAU
FAU
BsP
FsP

.1495
.02032.
9449
-n2

FLIGHT TIME 134.00

CISTANCE 315.941

GAL 11.80 AZL 93.76 WCA 123.83 SMA 121.98
GAP -16.57 AZP 87.90 TAL 149.38 TAP 273.22
ZAP 11.56 ETS 281.08 ZAE 150.72 ETE 132.01
RAD 6568.7 VEL 12.857 PTH 2,34 VWP 10.639
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
43,92 28.00 110.14 9 46 10
234,49 31.73 19.25 21 15 18
24,3 27.49 111.17 11 0 48
214.31 31.44 18.27 22 34 3
7.88 25.94 114.08 12 0 6
195,78 30.47 75.50 23 44 4y
MID-COURSE EXECUTION ACCURACY
SGF 2775.2 sGR  481.3 $¢3 198.0
RRT .6219 RRF -.66%8 RTF -.9302
SC8 2816.6 R23 -.0978 R13 -.9318
SC1 2791.6 SC2 374.7 THA  6.27
FLICHT TIME 136.00
OISTANCE 322.710
GAL 11.38 AZL 94.00 HCA 126.99 SMA 122.78

AP -15.78 AZP 87,59 TAL 149.01 TAP 276.00

ZAP 12.88 ETS 286.40 ZAE 151.35 ETE 125.86
RAD 6568.6 VEL 12.763 PTH  2.32 wWP 10.208

INJ LONG INJ RT ASC INJ AZMTH INJ TIME
39.67 26.30 111,52 9 54 44
236.76 30.91 80.3%2 21 3 0
20.5%9 25.76 112.98 11 8 40
216.43 30,64 19.32 2223 O
4.5 24,13 115.56 12 6 24
197.%8 29.75 76.49 23 34 38

MIO-COURSE EXECUTION ACCURACY

SCT 2831.4 8GR 498.1 803 213.9
RRT .6736 RRF -.7218 RTF -.9374
$G8 2874.8 R23 -.1077 R13 -.9392
8G1 289%1.5 3G2 365.% THA 6.87
FLIGHT TIME 138.00
DISTANCE 329.479
CAL 10,99 AZL 94.2% HCA 130,15 SMA 123.53
GAP -15.01 AZP 87,25 TAL 148,66 TAP 278.81
ZAP 14,49 ETS 290,61 ZAE 151.58 ETE 119.28
RAD 6568.% VEL 12.680 PTH  2.30 wHP 9.797
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
35.72 24,65 112.83 10 3 5%
239.41 30.14 81.%9 20 49 20
16.81 24.08 113,92 1117 8
218.92 29.90 80.%7 2210 6
1.07 22.38 116.97 1213 4
199.72 29.09 77.68 23 23 29
MID-COURSE EXECUTION ACCURACY
SGT 2900.9 SGR  524.1 SG3 231.0
RRT .72%9 RRF -.T173 RTF -.9422
568 2947.8 R2) -.1204 R13 -,9442
SG1 2926.3 562 387.4 THA  7.59
FLIGHT TIME 140.00
DISTANCE 336.244
GAL 10.862 AZL 94.54 MCA 133.30 SMA 124.24
GAP -14,27 AZP 86.89 TAL 148.35 TAP 281.65
ZAP 16.26 ETS 293.85 ZAE 151.34 ETE 112.50
RAD 6568.5 VEL 12.609 PTH 2.29 VHP 9.408
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
31.64 23.07 114,08 10 13 54
242.%3 29.43 83.11 20 34 2
12.91 22.47 115.17 11 26 11
221.86 29.23 82.06 21 55 41
357.59 20.69 118.30 12 20 13
202.27 28.%1 19.12 2311 1

MID-COURSE EXECUTION ACCURACY

SCT 2968.0 SGR  561.4 SG3 249.3
RRT ,7750 RRF -.8284 RTF -,9468
$GB 3020.7 R23 -.1332 R13 -.9492
SG1 3000.2 SG2 351.0 THA  B.46

ARRIVAL CATE AUGC 22

29
3s

ECC
RCA
7A€

.30309 INC 3.7613
85.01 APO 158.36
118.81 ETC 24.87

vl
v2
(49 4

DPA 28.11 RAP 148.71
PO CST TIM INJ 2 LAT
1646.6 -17.41
4617.7 24,60
1392.2 -18.54
4347.3 25.79
1196.3 -21.5%6
4115.9 28.99
ORBIT DETERMINATION ACCURACY
ST 1247.6 SR 190.9 ss 11
CRT -.,2003 CRS -.3710 CST .
LSA 1693.6 MSA 237.5 SSA
EL] 1248.2 EL2 186.6 ALF

ECC I,
INJ

ARRIVAL DATE AUG 24

vl 29
34

ECC
RCA
ZAC

.29284 INC 3.9977
86.82 APO 158.73
116.81 ETC 24.56 CLP
OPA 28.53 RAP 150.96
PO CST TIM INS 2 LAT
1585.9 -15.77
4649.7 25.13
1333.8 -16.89
4377.0 26.32
1143.3 -19.87
4140.% 29.32 189
ORBIT DETERMINATION ACCURACY
ST 1311.1 SR 166.4 58 12
CRT -.0306 CRS -.1979 CsT
LSA 1784.7 MSA  224.0 SSA
€L 1311.1 €L2 166.3 ALF 17

€CccC
INJ

1.
2

208

ARRIVAL CATE AUG 26

4,2546
158.51
24.30

vl
v2
P

(149
RCA
7A€

.28315 INC
88.35 APO
114,77 E7C

OPA 29.08 RAP 153.25
PO (ST TIM INJ 2 LAT

1522.3

4686.9 23

1272.8

4411.6

10817.8

4169.4 30.11 191
ORBIT CETERMINATION ACCURACY
ST 1365.0 SR 150.1 ss
CRT .2423 (RS .0774 (ST
LSA 1869.0 MSA 216.0 5S4
ELY 1365.5 EL2 145.5 ALF
AUG 28

ARRIVAL CATE

vl
v
P

29
34

€CC
RCA
ZAC

.27400 INC 4.5367
90.20 APO 158.28
112.70 ETC 24.07

DPA  29.80 RAP 155.60
PO CST TIM [INJ 2 LAT
1455.2 -12.03
4730.4 26.29
1208.7 -13.15
44521 27.51
1030.2 -16.08
4203.4 30.77
ORBIT DETERMINATION ACCURACY
ST 1422.0 SR 150.2 85 13
CRT .5701 CRS .4273 (sT
LSA 1960.6 MSA 208.3 SSA
EL] 1424.6 EL2 123.2 ALF

ECC 1.
INS 2

187.

32z.
228.
13.

sr.

29.
34
-4.73

24.
234.
5.
213,
3%0.
193.

1967

L1731
.790
1.91

54.2
9838
17.2

178.21

1967

.73
793
3.0

6833
LONG
36
46
29
.07
24
.08

20.1
9855
16.7
9.77

1967

131
7197

ECC 1.6485
INJ 2 LONG
28.

.04
9.
210.
3%3.

54

65
49
99
.09

1286.1
.9857

16.2
1.54

1967
L1731
L80!

6.19

6190
LONG

57.5

.9A61

15.%
3.47



JPL T™ 33-99

EARTH-VENUS TRAJ

ECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 10 1967
HELIOCENTRIT ComIC
RL 149.87 LAL
RP _106.87 LAP -3.34
RC 42.841 GL -21.62
PLANETOCENTRIC CONIC
C3 36.135 vNL  6.011
LNCH AZMTH  LNCH TINME
90.00 9 51 83
90.00 18 47 7
100.00 172
100.00 20 14 28
110.00 12 1%
110.00 21 3 20
OIFFERENTIAL CORRECTIONS
TOE 1.2860 TRA-2.8412 T
ROE .0675 RRA -,5586 R
FOE-1.7492 FRA 2.6210 F
BOE 1.2877 BRA 2.8956 B

.00

6

LAUNCH DATE APR 10 1967

MELIOCENTRIC CONIC
AL 149,87 LAL
RP 108.86 LAP -3.37
RC 42.900 ¢L -23.7%
PLANETQCENTRIC CONIC
€3 35,002 WL 5.916
LNCH AZMTH LNCH TIME
90.00 10 538
90.00 18 26 29
100.00 13 19 &7
100.00 19 55 7
110.00 12 11 28
110.00 21 19 43
DIFFERENTIAL CORRECTIONS

.00

LOL 199.44
LOP 336.0t

P 16.69

OLA -13.8%

L-1 TIME
1983.97
5301.45
1740.96
5099.69
1569.86
4843.56

€3 -.1864
C3  .2285
€3 -.5056
3 2949

LOL 199.44
LOP 339.18
[14

18.39

QLA -13.85

L-1 TIME
1907.62
5441.70
1688.75
$155.80
1506.36
4890.96

TOE 1.328% TRA-2.8226 TC3 -.1650

ROE

3452 ARA - ,5998 RC3

249}

FOE-1.8998 FRA 2.7228 FC3 -.5360

BOE 1.3363 BRA 2.8856 6

LAUNCH DATE APR 10 3967
MELIOCENTRIC CONIC

AL 149.87 LAL
RP  108.84 LAP
RC 43,133 6L
PLANE TOCENTRIC COMIC

C3  .2987

00 LOL 199.44
-3.39 LOP 342.35
-26.17 6P

20.82

C3 34.242 vHL 5.8%2 OLA -16.02
LNCH AZHMTH  LNCH TINE L-1 TIME
$0.00 10 21 20 1824.¢%
$0.00 18 2 33 9513.%8
100.00 11 33 46 1590.93
100.00 19 32 48 5222.53
110.00 12 22 15 1439.07
110.00 21 0 49 4947.16

PIFFERENTIAL CORRECTIONS

vL 26.620
vP 37.088
TAL 44,99

RAL 152.46
INJ LAT
-13.39

21.90
-14.67
29.31
-18.03
33.08

BAU  .142%
FAU .02110
esp 9827
FsP  -776

vL 26.728
VP 37.166
ZAL 45,90

RAL 151.59
INJ LAY
-11.13

28.18
~12.45
29.65
-15.86
33.54

8Av .1398
FAU 02167
8sp 10081
Fsp -838

VL 26.815
vP  37.239
ZAL 47,03

RAL 150.57

INJ LAT
-8.60
28.32
-9.97
29.86

-13.49
33.92

GAL
GAP -12.15
ZAP 23.3t

RAD 6368.4

FLIGHT TIME 142.00

OISTANCE 343.002
CAL 10.27 AZL 94.85 HCA 136.46 SMA 124,92
GAP -13.54 AZP 86.48 TAL 148.06 TAP 284.52
ZAP 18.33 ETS 296.25 ZAE 150.56 ETE 105.82

RAD 6€568.4
INJ LONG
21.3%8
246.22

8.88
225.34

VEL 12.550 PTH  2.27 vP 9.043
INJ RT ASC INJ AZMTH INJ TIME
21.59 115,19 10 24 %
26.80 84,92 20 16 48
20.95 116.34 11 36 13
@8.64 83.85 21 39 28
354.04 19.09 119,54 12.28 0
20%.%0 _28.0% 80.86 22 %7 3
MI0-COURSE EXECUTION ACCURACY
SGT 3034.6 SGR 612.9 SGC3 268.6
RRT .8187 BRF -.8728 RTF -.9508
SGB 3095.8 R23 -.1463 R13 -.9538
8G1 3076.3 8G2 347.2 THA 9.5}

FLIGHT TIME 144.00

DISTANCE 349.752
GAL  9.94 AZL 95.20 MCA 139.62 SMA 125,55
GAP -12.84 AZP 86,03 TAL 147.81 TAP 287,42
ZAP 20.67 ETS 297.94 ZAE 149.21 ETE 99.951

RAD $568.4 VEL 12.50% PTH  2.26 vHP 8.707
INJ LONG INJ RT ASC INJ AZMTH INJ TINE
22.9 20.23 116,20 10 37 23
£50.61 28.26 87.10 19 57 10
4,67 19.55 117,40 11 47 26
229.48 28.16 86.00 2121 3
350.% 17.60 120.68 12 36 35
208.93 21.712 82.96 22 41 16
MID-COURSE EXECUTION ACCURACY
SGT 3101.9 SGR 681.6 SC3 288.7
RRT .8351 RRF -.9092 RTF -.9543
$GB 3175.5 R23 -.1596 R13 -.9579
861 3156.5 SG2 347.2 THA 10.78

FLIGHT TIME 146.00

OISTANCE 356.493
9.62 AZL 95.60 WCA 142.77 SMA 126.15
AZP 85.53 TAL 147.58 TAP 290.35
ETS 299.0) ZAE 147.27 ETE 93,82

VEL 12.474 PTH 2.26 viP 8.403
INJ RT ASC INJ ATMTH INJ TIME
19.06 117.08 10 %1 45
27,82 89.73 19 M 27
18.33 118,33 12 017
27.79 88.60 20 39 51
346.53 16.25 121.1 12 46 14
213.27 21.5% 85.%0 22 23 16
MIO-COURSE EXECUTION ACCURACY

INJ LONG
18.13
255.86
.22
234.4)

ARRIVAL CATE AUG 30 1967

ECC .26537 INC 4.8498
RCA 91.77 APO 1%8.07
ZAC 110.59 ETC  23.86

vi
ve
cLp

29.731
34 .806
-7.67

OPA  30.71 RAP 158.04
PO CST TIM INJ 2 LAT
1384.0 -9.89
4781 .4 26.90
1141.0 -11.01
4499.7 26.15%
969.9 ~13.96 347,
4243.6 31.47 196.
ORBIT DETERMINATION ACCURACY
ST 1480.4 SR 175.6 88 1433.6
CRT .B241 CRS .7211 CST .9864
LSA 2058.3 MSA 202.2 5S4 14.7
EL! 1487.4 EL2 99.0 ALF 5.61

ECC 1.5947
INJ 2 LONG
20.
237.

2.

216,

ARRIVAL OATE SEP 1 1967

ECC .25726 INC 5.2016 vI 29.731
RCA 93.25 APO 157.85 v2 34.812
ZAC 108.4D ETC 23.68. CLP -93.19
OPA 31.87 RAP 160.58 ECC 1.5760
PO CST TIM INJ 2 LAT INJ 2 LONG
1307.6 -7.%2 16.09
4841.7 27.48 242.01
1068.8 -8.68 357.91
4355.0 28.78 220.78
906.4 -11.67 343.79
4291.0 32.20 199.95
ORBIT DETERMINATION ACCURACY
ST 1539.1 SR 228.2 sS 1513.7
CRT .9467 CRS .8823 (ST .9865
LSA 2161.6 MSA 198.5 834 13.8
EL1 1554.2 EL2 72.8 ALF 8.01
ARRIVAL DATE SEP 3 1967
ECC .2496% INC 5.6023 vi 29.731
RCA 94,66 APO 157.64 v2 34.819
ZAC 106.14 ETC 23.51 CLP -10.74
OPA 33.31 RAP 163.29 ECC 1.3635
PO CST TIM INJ 2 LAT INJ 2 LONG
1224.7 -4.90 11.40
4913.6 27.98 247.21
990.9 -6.11 353.56
4622.5 29.35 225.66
839.1 -9.20 340.16
4347.2 32.93 204.17

ORBIT DETERMINATION ACCURACY

TOE 1.3870 TRA-2.7992 TC3 -.138Z 8AU .1389 SGT 3162.5 8GR T70.9 SG3 308.9 ST 1605.0 SR 306.1 38 1600.5
ROE .2373-ARmA -.6315 RC3 .2701 FAU .02219 RRT .884T RRF ~-.9372 RTF -,9%80 CRT .98871 CRS .9529 CsT .9870
FOE-2.0727 PRA 2.8162 FC3 -.5610 BSP 10435 SGB 3255.1 R23 -.1698 R13 -.9623 LSA 2278.8 MSA 194.9 S5A 12.7
BOE 1.4071 BRA 2.8T40 BC3 .3034 FSP  -90% 8G1 3236.1 SG2 351.3 THA 12.32 EL] 1633.3 ELZ  45.0 ALF 10.69
LAUNCH DATE APR 10 1967 FLIGHT TIME 148.00 ARRIVAL DATE SEP § 1967
MELJOCENTRIC CONIC DISTANCE 363.222
AL 149.87 LAL 00 LOL 199.44 VL 26,901 GAL  9.33 AZL 96.07 MCA 145,93 SMA 126.71 ECC .242%2 INC 6.06%9 VI 29.731
RP 108.81 LAP -3.39 LOP 345.52 VP 37.308 GAP -11.49 AZP B84.97 TAL 147,38 TAP 293.31 RCA 95.98 APO 157.44 V2 34.826
RC 43,934 GL -28.80 GP 23.45 ZAL 48.39 ZAP 26.32 ETS 299.60 ZAE 144,74 €TE 88.89 ZAC 103.76 ETC 23.32 CLP -12.31
PLANE TOCENTRIC CONIC
C3 33,913 vHL 5.823 OLA -16.38 RAL 149.36 RAD 6568.3 VEL 12.461 PTH 2.2% VWP 8.139 DPA 35.10 RAP 166.23 ECC 1.5581
LNCH AZMTH LNCH TIME L-I TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 10 40 1732.66 -5.7 12.91 18.13 117.78 11 8 43 1132.7 -1.95% 6.25
$0.00 17 34 17 $600.70 28.18 262.23 27.48 92.92 19 7 38 5000.7 28.29 253.5%7
100.00 11 50 20 1505%.72 ~-T18 355.43 17.33 119.10 12 15 26 905.7 -3.2% 348 .85
100.00 19 63 5302.87 29.85% 240.40 27.5%54 91.74 20 3% 1 4702.9 29.717 231.%9
110.00 12 34 34 1367.19 -10.08 342.69 15,10 122.61 12 57 21 767.2 -6.%0 336.33
110.00 20 38 % %014.20 34.16 218.49 27.55 88.5%9 22 2 29 44242 33,58 209.29
BIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE 1.4579 TRA-2.7797 TC3 -,1156 BAU  .1434 SGT 3222.0 SGR 884.9 SG3 328.4 ST 1674.8 SR 409.1 8S 1690.8
ROE .3485 RRA -.7163 RC3 .2897 FAU .0223% RRT .9073 RRF -.9577 RTF -.9612 CRT .9991 CRS .9816 CST .987%
FOE-2.2651 FRA £2.8999 FC3 -.5T06 8sf 10720 SGB 3341.3 R23 -.1712 R1} -.9664 LSA 2407.0 MSA 193.4 SSA 11.58
BOE 1.4989 BRA 2.8703% BC3 .3120 FSP -968 8G1 3321.7 SG2 360.9 THA 14,16 ELY 1723.9 EL2 17.2 ALF 13.T1



JPL T™M 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 10 1967 FLIGHT TIME 150.00 ARRIVAL CATE SEP 7 1967
HELJOCENTRIC CONIC OISTANCE 369.937
AL 149.87 LAL .00 LOL 199.44 VL 26.981 GAL 9.08 AZL 96.61 HCA 149.09 SMA 127.23 ECC .23586 INC 6.6120 v1  29.731

RP 108.79 LAP -3.39 LOP 348.70 vP 37.373 GAP -10.84 AZP 84.32 TAL 147,20 TAP 296.29 RCA  97.22 APO 157.24 V2 34.834
RC 44.099 GL -31.69 (P 26.57 ZAL S50.03 ZAP 29.T4 ETS 299.72 ZAE 141.59 €TE 84.77 ZAC 101.24 ETC 23,09 CLP -13.89
PLANE TOCENTRIC CONIC

C3 34.108 VML 5.840 OLA -20.96 RAL 147.95 RAD 6568.3 VEL 12.469 PTH 2.26 VHP 7,927 OPA 37.30 RAP 169.50 ECC 1.5613
LNCM AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 11 3312 18277 -2.34 1.00 17.59 118.23 11 Y 20 1027.2 1.46 .37
90.00 16 59 47  5709.09 27.55 270.09 27.13 96.82 18 34 56 $109.1 28.21 261 .48
100.00 12 10 30 1409.99 -3.98 350.13 16.68 119.65 12 3 O 810.0 -.00 343.60
100.00 18 3% 10 5401 .50 29.42 247.70 271.36 95.55 20 512 4801.5 29.88 238.92
110.00 12 49 1 1289.28 -7.99 338.9% 14.21 123.3% 1310 30 689.3 -3.5% 332.23
110.00 20 13 9 5094.98 34.11 224,80 27.74 92.32 21 38 4 4495.0 34.06 215.55
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.5%04 TRA-2.7616 TC3 -,09%1 BAU .1464 SCT 3277.7 SGR 1027.3 SG3  345.8 ST 1752.5 SR 539.5 55 1784.2
ROE .4868 RRA -.79%9 RC3 .3066 FAU .02209 RRT .9243 RRF -.9720 RTF -,9644 CRT .9991 CRS .9931 (ST .9882
FOE-2.4790 FRA 2.9610 FC3 -.5608 BSP 11030 SGB 39 R23 -.[BOL R13 -.9707 LSA 2551.1 MSA 193.1 SSA  10.3
BOE 1.6250 BRA 2.8740 BC3 3210 FSP -1026 SG) 3414.2 $6G2 376.4 THA 16,36 EL! 1833.5 Ee2 21.8 ALF 1T7.10
LAUNCH DATE APR 10 1967 FLIGHT TIME 152.00 ARRIVAL OATE SEP 9 1967
HMELIOCENTRIC CONIC OISTANCE 376,637

RL 149.87 LAL .00 LOL 199.44 VL 27.055 GAL B8.80 AZL 97.27 HCA 152.24 SMA 127.72 ECC .22966 INC 7.2693 V1 29.73!
RP 108.76 LAP -3.38 LOP 331.88 VP 37,435 GAP -10.21 AZP 83,56 TAL 147.05 TAP 299.29 RCA 98.39 APO 157.06 v2 34.842
RC 44.820 GL -34.89 GP 30.28 ZAL 51.99 ZAP 33,66 ETS 299.43 ZAE 137.79 ETE 81,39 ZAC 98.%3 ETC 22.75 CLP -15.45
PLANETOCENTRIC CONIC

C3 34.985 VML 5.915 OLA -23.77 RAL 146.27 RAD 6568.4 VEL 12.504 PTH  2.26 VHP 7.784 DPA 39.98 RAP 173,26 ECC 1.5758
LNCH AZMTH LNCH TIME L-1 TIME INJS LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 34 28 1497.93 1.83 359.79 17.68 118.26 11 %9 26 897.9 $.60 353.13
90.00 16 15 8 5851.14 25.99 280.20 26.63 101.6% 17 %2 39 5251.1 27.34 2mn.79
100.00 12 36 36 1297.33 -.17 343.94 16.57 119.89 12 %8 14 697.3 3.81 337.41
100.00 17 3% 40  9526.97 28.24 256.83 271.12 100.22 19 21 &7 4927.0 29.36 248.21
110.00 13 6 37 1203.20 -4.7% 333.95 13.72 123.89 13 26 41 603.2 -.26 327.74
110.00 19 42 0  5193.87 33.58 232.47 28.0% 96.82 21 8 42 4%93.9 34.16 223.27
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3.6735 TRA-2,7471 TC3 -.0785 8AU .1532 $GT 3330.3 SGR 1201.9 SG3  3%9.0 ST 1840.9 SR 102.0 ss 1677.8
ROE .6631 RRA -.8913% RC3 .3179 FaU .D2121 RRT .9369 RRF -.9816 RTF -.9673 CRT .9968 CRS .9976 (ST .9891
FOE-2.7112 FRA 2,9843 FC3 -.5249 BSP 1137} 8B 3540.6 R23 -.1776 R13 -.9750 LSA 2714.8 M54 193.9 SSA 9.0
BOE 1.8001 BRA 2.8881 BC3 .3275 FSP -1072 SC1 3518.2 $G2 397.7 THA 18.93 ELl 1969.5 €12 52.1 ALF 20.83
LAUNCH DATE APR 10 1967 FLIGHT TIME 154 .00 ARRIVAL CATE SEP 11 1967
HELIOCENTRIC CONIC DISTANCE 383.320
RL 149,87 LAL 00 LOL 199.44 VL 27.123 CAL 8.56 AZL 98.08 HCA 155.39 SMA 128,18 ECC .22391 INC 8.0805 vl  29.731

RE  108.74 LAP -3.36 LOP 355.05 vP 37,492 GAP -9.59 AZP B2.64 TAL 146.92 TAP 302.31 RCA 99.48 APO 156.88 v2 34.851
RC 45.690 CL -38.42 (P 34.71 TAL %4.30 ZAP 38.16 ETS 298.77 ZAE 133.27 ETE 78.65 ZAC 95.57 ETC 22.21 CLP -16.93
PLANETOCENTRIC CONIC

C3 36.810 VWL 6,067 DLA -26.83 RAL 144.26 RAD 6568.4 VEL 12.577 PTH 2.28 VHP T7.736 OPA 43.19 RAP 177.76 ECC 1.6058

LNCH AZMTH LNCH TIME -] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 12 26 14 1306.90 7.91 349.04 19.11 117.28 12 48 1 106.9 11.51 342.20
90.00 15 7 20 779.83 22.19 3t7.01 25.26 108.06 15 20 2¢ 179.8 24 .45 309.07
100.00 13 14 52 1149.78 4,82 335.82 17.43 119.54 13 34 2 549.8 8.72 329.21
100.00 17 1 2% 5100.22 25.5% 268.99 26.39 106.07 18 36 23 5100.2 27.51 260 .74
110.00 13 29 19  1104.40 -.98 328.79 13.83 12417 13 47 44 504 .4 3.51 322.58
110.00 19 3 2% $318.36 32.17 241,90 28.30 102.24 20 32 3 4T1R .4 33.52 232.93

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE 1.8416 TRA-2,7404 TC3 -.0677 BAU .1606 SCT 3382.% SGR 1410.3 SG3  364.8 ST 1944.6 SR 901.5 $S 1966.1

ROE .B930 RRA-1,0035 RC3 .3192 FaU .01941 RRT .9464 RRF -.9877 RTF -.9703 CRT .9946 CRS .9993 (ST .9302

FOE-2.9%26 FRA 2.9%06 FC3 -.4565 8SP 11759 SCB 3664 .8 R23 -.1695 R13 -.9792 LSA 2902.1 MSA 195.3 S54A 7.7

BOE 2.0467 BRA 2.9183 8C3 .3263 FSP -1097 SG1 3640.2 SG2 423.4 THA 21.84 EL] 2141.8 EL2 B4.7 ALF 24.80

LAUNCH CATE APR 1D 1967 FLIGHT TIME 156,00 ARRIVAL CATE SEP 13 1967
HEWIOCENTRIC CONIC OISTANCE 389.982

RL 149.87 LAL .00 LOL 199.44 VL 27.186 GAL 8,33 AZL 99.11 HCA 154.54 SMA 128.60 ECC .21860 INC 9.1140 V1 29.731
RP 108.71 LAP -3.32 LOP 3%8.23 VP 37.546 GAP -B.99 AZP 81.51 TAL 146.81 TAP 305.35 RCA 100.49 APO 156.71 v2 34.860
RC 46.700 GL -42.31 GP 39,98 PAL 57.02 ZAP 43,32 ETS 297.73 ZAE 127.95 ETE 76.32 ZAaC 92.30 ETC 21.30 CiP -18.28
PLANE TOCENTRIC CONIC

C3 40.060 vHL 6.329 OLA -30.13 RAL 141.83 RAD 6568.5 VEL 12.705 PTH 2.31 VWP T7.829 DPA 46,95 RAP 183.39 ECC 1.6%593
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.25 12 10 1 1345.37 16.02 356.00 22.17 115.86 12 32 26 T45.4 19.37 348.79
100.75 15 4 9 784.12 16.03 314.70 22.17 115.86 1517 13 184.1 19.38 307.49
79.25 12 10 1 1345,37 16.02 356.00 22,17 115.86 12 32 26 T45.4 19.37 348.79
100.75 15 4 9 7684.12 16.03 314,70 22.17 115.86 15 17 13 184.1 19.38 307,49
110.00 14 1 50 980 .86 3.74 322.34 15.01 124.00 14 18 11 380.9 8.18 316.06
110.00 18 11 30 5484.67 29.13 253,89 21.97 108.73 19 42 55 4884.7 31.41 245.43
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.0815 TRA-2.7476 TC3 -.0644 BAU .1669 SGT 3439,1 SCR 1649.2 563 359.7 ST 2072.4 SR 1141.9 S5 2042.%
ROE 1.1992 RRA-1.1274 RC3 .3048 FAU .01642 RRT .9534 RRF -.9914 RYF -.9732 CRT .9934 CRS .9999 (5T .9915
FDE-3.1872 FRA 2.8349 F(3 -.3548 BsP 12227 SGB 3814.1 R23 -.1565 R13 -.9834 LSA 3119.4 MSA 196.7 SSA 6.5
BOE 2.4023 BRA 2.9699 BC3 .311% FsP -1090 SG1 3787.2 SG2 451.7 THA 24.35 EL] 2363.4 EL2 114.6 ALF 28.77



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH DATE APR 10 1967 FLIGHT TIME 158,00 ARRIVAL CATE SEP 15 1967
HELIOCENTRIC CONIC CISTANCE 396.619
RL 149.87 LAL .00 LOL 199.44 vL 27,243 GAL 8.13 AZL 100.48 HCA 16]1.68 SMA 128.99 ECC .21371 INCIO.4840 VI 29.73!

RP 108.68 LAP -3.28 LOP 1.41 vP 37,597 GAP -8.41 AZP B80.04 TAL 146.70 TAP 308.39 RCA 101.42 APO 1%6.%6 vZ J34.870
RC 47,841 GL -46.58 GP 46.20 ZAL 60.20 ZAP 49.19 ETS 296.20 ZAE 121.72 ETE T4.04 ZAC B8.65 ETC 19,69 (LP -19.24
PLANETOCENTRIC CONIC

€3 4%5.648 VHL 6.756 DLA -33.65 RAL 138.84 RAD 6568.7 VEL {2.923 PTH 2.36 VWP B.137 OPA 51.15 RAP 190.8] ECC 1,7%12
LNCH AZMTH LNCH TIME. L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.0t 11 1 39 1555.06 16.63 12.25 22.15 119.68 11 27 34 955.1 20.46 5.2%
108.99 15 48 40 640.22 16.65% 304.13 22.16 119.67 15 %9 20 40.2 20.47 297.13
71,01 11 1 39 1555.06 16.63 12.2% 22.15 119.68 11 27 34 95%.1 20.46 5.25
108.99 15 48 40 640.22 16,65 304.13 22.16 119.67 15 59 20 40.2 20.47 297.13
110.00 15 9 2 761 .46 11.94 310.64 19.24 122.27 15 21 43 161.5 16.11 304 .02
110.00 16 40 27 5769.86 21.46 212.47 24.92 11r.27 18 16 37 5169.9 24.94 265.05%
OIFFERENTIAL CORRECTIONS MIQ-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.4417 TRA-2.7827 1C3 -.0710 8AU .1688 SGT 3511.8 SGR 1902.9 SG3 339.5% ST 2238.% SR 1418.7 ss 2095.0
ROE 1.6110 RRA-1.2510 RC3  .2673 FAU .0119] RRT .9587 RRF -.9936 RTF -.9762 CRT .9931 CRS 1.0000 CST .9930
FOE-3.3851 FRA 2.6162 F(3 -.22%9 Bsp 127719 SGB 3994.2 R23 -.1400 R13 -.9872 LSA 3372.4 MSA  197.4 584 5.4
BOE 2.92%2 BRA 3.0510 BC3 .2766 FSP -1036 SG] 3965.4 502 479.1 THA 27.89 EL! 2646.5% ELZ 140.3 ALF 32.29
LAUNCH DATE APR 10 1967 FLIGHT TIME 160.00 ARRIVAL DATE SEP 17 1967
HELIOCENTRIC CONIC OISTANCE 403.224

AL 149.87 LAL 00 LOL 199.44 VL 27,296 GAL T.94 AZL 102.40 HCA 164 .81 SMA 129.3%5 ECC .20926 INC12.398% V1 29.731
RP 108.64 LAP -3.22 LOP 4,60 VP 37,644 GAP -7.85 AZP TB.02 TAL 146,61 TAP 311.42 RCA 102.28 APO 156.42 v2 34.881
RC 49.103 GL -51.19 GP  53.40 ZAL 6€3.89 ZAP 55.77 ETS 293.73 7A€ 114.50 ETE T1.12 ZAC B4.53 €TC 16.69 C(LP -19.34
PLANETOCENTRIC CONIC

C3 55,485 VWL T7.449 DLA -37.29 RAL 135,10 RAD 6569.0 VEL 13.298 PTH  2.43 vHP 8.798 OPA 55.45 RAP 201.07 E£CC1.9131
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO.CST TIM INJ 2 LAT INJ 2 LONG

64.66 10 10 %0 1711.39 16.41 24.51 22.%2 123.96 10 39 21 1111.4 20.76 17.83
115.34 16 9 37 5869.1} 16.43 2711.20 22.33 123,96 17-47 26 $269.1 20.17 270.53
64.66 10 10 %0 1711.39 16.41 24.51 22.32 123.96 30 39 2) 1111.4 20.76 17.83
119.34 16 9 37 5869.11 18.43 277,20 22.33 123.96 1T 47 26 8269.1 20.77 270.53
64.66 10 10 %0 1731.39 16.41 24.51 22.32 123.96 10 39 21 1111.4 20.76 17.83
115.34 16 9 37 5869.11 16,43 271.20 22.33 123.96 17 4?7 26 8269.1 20.717 2710.53
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY
TOE 3:0289 TRA-2.8736 TC3 -.0887 $AU .1635 $GT 3628.2 SGR 2126.5 SG3  301.7 ST 2474.4 SR 1705.9 S8 2113.¢
ROE 2.1596 ARA-1.3375 RC3 .2018 FAU .00%83 RRT .9621 RRF -.9944 RTF -.9797 CRY .9935 CRS .9999 (ST .994;
FOE-3.5104 FRA J§.2850 FC3 -.0909 BSP 13445 SGB 4205.4 R23 -.1217 R13 -.990% LSA 3668.8 MSA 197.0 SSA 4.4
BDE 3.7199 BRA 3.1696 8C3 .2204 FSP  -927 8G1 4175.1 SG2 503.9 THA 29.90 ELl 3001.1 EL2 160.5 ALF  34.52
LAUNCH DATE APR 10 1967 FLIGHT TIME 162.00 ARRIVAL CATE SEP 19 1967
HELJOCENTRIC CONIC OISTANCE 409.784
RL  149.87 LAL 00 LOL 199.44 Vi 27.343 (AL 7,78 AZL 105.28 HCA 167.92 SMA 129.68 ECC .20524 INC15.2760 viI  29.731

RP 108,61 LAP -3.16 LOF 7.78 vP 37,689 GAP -7.30 AZP 75.0% TAL 146.51 TAP 314.43 RCA 103.06 APO 156.29 v2 34.831
RC 50,476 L -55.99 P 61.52 ZAL 68,13 ZAP 62.91 ETS 288.89 7AE 106.22 ETE 6%.83 ZAC 79.84 ETC 10.56 CLP -17.26
PLANETOCENTRIC CONIC

€3 74,142 VHL 8.611 OLA -40.79 RAL 130.35 RAD 6569.4 VEL 13,982 PTH 2.55 VMP 10.084 OPA 59.01 RAP 215.56 ECC 2.2202
UNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC

39.31 9 26 19 1854.27 14.83 3.2 22.47 128,45 9 57 13 1254.3 19.70 28.98
120.69 16 16 1% $865.58 14.84 275.70 22.48 128 .45 17 % | 5265.6 19.71 269 .47
39.31 9 26 19 18%4.27 14,83 35.21 22.47 128.45 9 57 13 12%4.3 19.70 28.98
120.69 16 16 15 5865,58 14,84 218,70 22.48 128.45 17 54 1 5265 .6 19.71 269.47
59.31 9 26 19 18%4.,27 14.83 35.21 22.47 128.45 9 57 13 1254.3 19.70 28.98
120.69 16 16 18 5865.58 14.84 215.7 22.48 128.45 1T 54 5265.6 19.7¢ 269 .47
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE 4.1051 TRA-3.0909 TC3 -.1215% BAU  .1629 SGT 3838.2 SGR 2192.9 SG3 247.6 ST 2A50.6 SR 1902.7 s$ 2090.6
RDE 2.8140 RRA-}.2804 RC3 .1106 FAU-.00177 RRT ,9612 RRF -.9927 RTF -,9844 CRT .9938 (RS .9996 (ST .9965
FOE-3.5290 FRA 1.8692 FCI .0207 BsP 14159 SGB 4437.9 R23 -,1025 R13 -.9934 LSA 4009.7 MSA 196.8 5S4 3.4
BOE 4.9770 BRA 3.3456 BC) .1643 FSP  -T763 SG1 4406.2 SG2. 329.8 THA 29.11 ELl 3422.7 EL2 176.6 ALF 33.66
LAUNCH DATE APR 10 1967 FLIGHT TIME 164.00 ARRIVAL DATE SEP B! 1967
HELIOCENTRIC CONIC DISTANCE 416.268

RL 149.87 LAL 00 LOL 199.44 VL 27.387 GAL 7,64 AZL 130,09 HCA 170,98 SMA 129.98 ECC .20172 INC20.0910 vi 29.73}
RP )08.58 LAP -3.09 LOP 10.97 vP 37.731 GAP -6.78 AZP T0.14 TAL 146,39 TAP 317,37 RCA 103.76 APO 156.20 v2 34,903
RC 51.9% 0L -60.49 (P 70.07 7AL T2.91 ZAP T0.30 EVS 275.82 ZAE 96.75 ETE 52.14 ZAC T4.26 ETC 355.13 CLP -8.54
PLANETOCENTRIC CONIC

C3 114,787 VML 10.714 DLA -43.56 RAL §24,33 RAD 6570.2 VEL 15.366 PTH 2,75 VHP 12.613 DPA 60.22 RAP 234.87 ECC 2.889!
LNCH AZMTH LNCH TINE -1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

55,41 8 45 53 1994.84 11.3 44.46 22.16 132.3% 9-19 8 1394.8 16.63 38.71
124.58 16 8 %9 628.51 11.33 299.19 22.18 132.34 16 19 7 28.5 16.64 293.44
55,41 8 45 53 1994.84 11.% 44,46 22.16 132.38 919 8 1394.8 16.63 38.71
124.%9 16 8% 628 .51 11,33 299.19 22.18 132.34 1619 7 28.5 16.64 293.44
55.41 8 45 53  1994.84 1.3 44,46 22.16 132.35 919 8 1394.8 16.63 38.71
124.5%9 16 839 628.51 11.33 299.19 22.18 132.34~ 16 1% 7 28.5 16,64 293.44
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 6.4351 TRA-3,578)1 TC3 -.1808 BAU .2814 SGT 4354.9 SGR 1669.5 SG3  184.9 ST 3531.4 SR 1609.4 55 2044.)
ROE 2.9984 RRA -.6236 RC3 .0306 Fau-.01077 RRT ,9226 RRF -.9634 RTF -.9914 CRT .9902 CRS .9964 CST .9985
FOE-3.4564 FRA 1.4438 FC3 .0812 8SP 14842 S6B 4663.9 R23 -.0793 RI} -.9962 LSA 4381.2 MSA 212.8 $SA 2.3
BOE 7.0993 BRA 3.6321 BC3 .1833 FSP  -570 861 4624.3 SG2 606.4 THA 19.83 EL] 3875.4 ELZ2 205.3 ALF 24.36



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE  APR 10 1967 FLIGHT TINME 166.00 ARR|VAL CATE SEP 23 1967
HELTOCENTRIC CONIC DISTANCE 422.%82
RL 149.87 (AL .00 LOL 199.44 VL 27.426 GAL  7.55 AZL 119.64 WCA 173,92 SMA 130.25 ECC .1988% INC29.6384 VI 29.731
RP  10A.54 LAP -3,00 LOP 14.15 VP 37,770 GAP -6.31 AZP 60.50 TAL 146.21 TAP 320.]2 RCA 104.35 APO 156.15 v2 34.914
RC 53.515 6L -63.03 (P 76.23 TAL T8.11 ZAP 77,42 ETS 232.59 ZAE 85.51 ETE 8.29 ZAC 66.75 €7C 308.08 CLP 23.85%
PLANE TOCENTRIC CONIC .
C3 227.597 VvHL 15.086 OLA -43.90 RAL 117,14 RAO 6571.3 VEL 18.679 PTH  3.06 VWP 18.098 OPA 56,50 RAP 256.21 ECC 4.7457
LNCH AZMTH LNCH TIME L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
54,94 8 1523 2118.5%% 5.8% 50,44 21,02 133.%8 8 50 42 1518.6 11.32 44.9%
125.06 15 41 51 742.35 5.87 304,28 21.03 133.58 15 54 14 142.3 11.34 298 .80
54.94 8 15 23 2118.55 5.8% 50.44 21.02 133.48 8 50 42 1518.6 11.32 44.95
125.06 15 41 51 742,35 5.87 304.28 21.03 133.98 15 54 14 142.3 11.34 296 .80
54.94 8 15 23 2118.55 5.85 50,44 21.02 133,58 8 50 42 1518.6 11.32 44.95
125.06 15 41 53 742.35 5.87 304.28 21.03 133,58 15 54 14 142.3 11.34 298.80
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE1O0.8176 TRA-3,3917 T(3 -.2444 PAU  .8487 SGT 4540.7 SGR 1619.7 8G3 126.8 ST 4143.3 SR 885.8 58 2065.2
ROE-2.0715 RRA 2.5739 RC3  .1343 FAU-.02360 RRT ~-.8098 RRF .8260 RTF -.9995 CRT -.9402 CRS -.9431 CST 1.0000
FOE-3.4441 FRA 1.1531 FC3 .0898 BSP 15076 SGB 4821.0 R23 .0296 R13 .9994 LSA 4704.1 MSA 296.0 554 1.2
BOE!1.0142 BRA 4.,2578 BC3 .2789 FsPp  -38% SGi 4734.0 862 911.4 THA 163.25 EL1 4226.6 EL2 295%.9 ALF 168.58
LAUNCH DATE APR 10 1967 FLIGHT TIME 368.00 ARRIVAL DATE SEP 25 1967
HELIOCENTRIC CONIC DISTANCE 428,333
RL 149.87 LAL .00 LOL 199.44 VL 2T7.461 GAL  T7.56 AZL 144.18 HCA 176,41 SMA 130,50 ECC .19738 INC54.184T V) 29.731
RP  108.50 LAP -2.91 LOP 17.34 vP 37.807 GAP -5.98 AZP 35.87 TAL 145,76 TAP 322.16 RCA 104.T4 APO 156,26 v2 34.97¢
RC 55.163 6L -857,3% ¢P 67.17 ZAL 83,17 ZAP 83.39 ETS 187.80 ZAE 69.68 ETE 324,95 ZAC 53.03 ETC 256.19 CLP 72.7:
PLANETOCENTRIC CONIC
C3 687.387 VML 26.218 OLA -36.21 RAL 110.86 RAD 6572.Y VEL 28.437 PTH J.42 VHP 32,318 OPA 42.8] RAP 274.1% ECCI2.31(7
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJS 2 LAT INJ 2 LONG
66.42 8 43 29 2078.43 .56 42,63 20.09 126.21 918 7 1478 .4 $.27 36.58
113.98 14 23 40 1002.98 .57 321.86 20.10 126.21 14 40 23 403.0 5.29 315.80
66,42 8 43 29 2078 .43 .56 42,63 20.09 126.21 918 7 1478 .4 5.27 36.58
113.58 14 23 40 1002.98 .57 321.86 20.10 126.21 14 40 23 403.0 5.29 315.80
66.42 8 43 29 2078 .43 .56 42,63 20.09 126.21 918 7 1478 .4 5.27 36.58
113.58 14 23 40 1002.98 .57 321.86 20.10 126.21 14 40 23 403.0 5.29 315,80
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE10.0334 TRA -,5180 TC3 -.1505 BAU 3.1631 8GY 2334.6 SGR 4041 .6 SGC3 87.7 ST 2193.2 SR 3335.4 5SS 2437.6
RO-15.0852 RRA 6.2133 RC3 .3096 FAu-.05926 RRT -.9269 RRF .9970 RTF -.9530 CRY -.9912 CRS -.9996 (ST .9947
FOE-3.9644 FRA 1.3142 FC3 .0746 BSP 14639 SGB 4667,5 R23 -.0155 R13 .9998 LSA 4670,9 MSA 244.}1 SSA 1.0
BOE1B.1172 BRA 6.2349 BC3 .3442 FSP  -273 SC1 4603.6 SG2 769.4 THA 119.05 EL! 3984.5 EL2 243.1 ALF 123.23
LAUNCH OATE APR 10 1967 FLIGHT TIME 170.00 ARRIVAL CATE SEP 27 1367
HELIOCENTRIC CONIC ODISTANCE 439.0T1
RL  149.87 LAL 00 LOL 199.44 VL 27,493 GAL  6.73 AZL 21.13 HCA 183.01 SMA 130,72 ECC .18675 INC6B.866T V1 29.731
RP 108,46 LAP -2.81 LOP 20.53 VP 37,841 GAP -4.47 AZP 158.84 TAL 147.88 TAP 330.90 RCA 106.31 APO 155.14 V2 34.338
RC $6.885 GL  51.76 GP -57.53 ZAL B85.18 ZAP 86.30 ETS 168.31 ZAE 75.47 ETE 38.16 ZAC 73.32 €£71C 102.55 CLP 83.10
PLANETOCENTRIC CONIC
C31051.342 VAL 32.424 OLA 69.9T7 RAL 145.84 RAD 6573.0 VEL 34,244 PTH 3,51 VHP 42.213 DPA -81.46 RAP 301.26 ECCI8.3024
LNCH AZMTH LNCH TIME “L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
22.90 20 37 19  5083.67 .53 247.08 56.04 20.03 22 2 3 4483.7 -6,98 24475
157.10 T 8 49  3330.63 54 97.07 56.02 20.03 8 419 2730.6 -6.98 94,73
22.90 20 31 19 5083.67 .53 247.08 56,04 20.03 22 2 3 4483.7 -6.98 244.75
157.10 7 8 49 3330.63 .54 97.07 56.02 20.03 8 419 2730.6 -6.98 94.73
22.90 20 37 19  5083.67 .53 247.08 56,04 20.03 22 2 3 4483.7 -6.98 244.75
157.10 7 8 49 3330.63 .54 97.07 56.02 20.03 8 419 2730.6 -6.98 94.73
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBDM OETERMINATION ACCURACY
TOE-7.2179 TRA-Z2.8032 TC3 -.1793 BAU 4,8243 SGT 22%1.7 SGR 3862.1 SG3  R0.5 ST 1347,7 SR 1531.8 55 1434.1
ROE-6.8284 RRA-6.0857 RCY -.2927 FAU-.08544 RRT .9529 RRF -.9993 RTF -.9630 CRT .9444 CRS .99B4 (ST .9616
FOE 1.8282 FRA J.4456 FC3 0704 8SP 13336 SGB 4470.% R23 -.,0408 R13 -.999] LSA 2468.8 MSA 352.5 SSA .9
BDE 9.9360 BRA 6,7003 BC3 .3432 FsP -247 SG1 4430.7 SG2 595.5 THA 60.36 ELY 2012.2 €L2 337.2 ALF 4B.87
LAUNCH DATE APR 10 1967 FLIGHT TIME 172,00 ARRIVAL OATE SEP 29 1967
HELIOCENTRIC CONIC DISTANCE 444.245
RL  149.87 LAL .00 LOL 199.44 VL 27.520 GAL  6.86 AZL 57.71 HCA 185.06 SMA 130.92 ECC .1869) INC32.2900 vi 29.731
RP 108 .43 LAP -2.70 LOP 23.72 VP 37,873 GAP =-4,28 AZP 122.19 TAL 147.11 TAP 332,17 RCA 106.45 APO 155.39 v2 34,951
RC 58.673 GL 63.76 GP ~77.92 ZAL 80.11 ZAP B83.13 ETS 129.73 ZAE 93.99 ETE 5.12 ZAC 92.22 ETC 67.61 CLP 55.12
PLANE TOCENTRIC CONIC
€3 264,812 VHL 16,273 DLA 72.36 RAL 190.82 RAD 6571.5 VEL 19.650 PTH  3.12 VHP 21,735 OPA -T76.48 RAP 114.50 ECC 5.3581
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
20.13 23 30 56 4978.63 -6.73 246.64 98.69 17.76 24 53 55 4378.6 -14.34 244.55%
159.87 10 14 T  3211.68 -6.72 93,75 98.66 17,76 11 7 38 2611.7 -14.33 91.66
20.13 23 30 %6 4978.63 -6,73 246,64 98.69 17,76 24 53 55 4378.6 -14,34 244.55
159.87 10 14 7 3211.68 -6.72 93.7% 98.66 17.76 11 7 38 2611.7 -14.3}3 91.66
20.13 23 30 56 4978.63 -6.73 246,64 98.69 17.76 24 53 5% 4378.6 -14,34 244 .55
159.87 10 14 7 3211.68 -6,12 93.75 98,66 17,76 11 7 38 2611.7 -14.33 91 .66
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE 3.085%5 TRA-3.7990 T7C3 -.277%1 BAU 1,1232 SGT 463%.2 SGR 2356.6 SG3 110.4 ST 1713.2 SR 1254.9 5SS 957.4
ROE 3.1191 RRA-1.7412 RC3 -.1546 FAU-.,0222% RRT .9686 RRF -.979Z RTF -.9988 CRT .9291 CRS .9606 CST .9953
FDE-1.0224 FRA 1.0353 FC3 .0727 BSP 15999 568 5199.9 R23 .0032 R13 -.9999 LSA 2298.0 MSA 381.7 S54A 1.0
BOE 4.3873 BRA 4.1790 BC3 .3173 Fsp  -347 563 5173.3 SG2 525.1 THA 26,51 ELY 2089.3 ELZ 380.6 ALF 35.60



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967}

LAUNCH DATE APR 10 1967

HELIOCENTRIC CONIC

RL 149,87 LAL .00 LOL 199.44
RP 108.39 LAP -2.56 LOP 26.92
RC 60.5%21 6L 61.88 P -80.22

PLANETOCENTRIC CONIC
C3 103.101 VML 10.154 OLA 66.40

LNCH AZMTH  LNCHW TIME -1 TIME
27.0% 0D 6 34 4797.47
152.9% 10 15 33 3069.41
27.0% 0 6 34 4797.47
152.9% 10 15 53 3069.41
21.08 0 6 3 4797.47
152.99 10 15 53 3069.41

DIFFERENTIAL CORRECTIONS

TOE 3.%919% TRA-2.9511 T(3 -.1666
ROE -.7793 ARA 1.8677 RCY -.0022
FOE-1.2989 FRA 1.2896 FCY .025%
BOE 3.6039 BRA 3.4924 BCY .1666

LAUNCH OATE APR 10 1967

HELTOCENTRIC CONIC
RL 149.87 LAL
RP 108.33 LAP -2.45 LOP 30.11
BC 62.420 GL 96,21 GP -T75.46
PLANETQCENTRIC CONIC
C3 55,175 vML T7.428 DLA 60.18
LNCH AZMTH LNCH TINE L-1 TIME
34.40 0 455 4623.94
145.60 9 3920 29%3.80
34.40 0 4935 4623.94
145.60 9 39 20 2953.80
34.40 0 4 5% 4623.94
145.60 9 3% 20 29%3.80
OIFFERENTIAL CORRECTIONS
TOE 1.9730 TRA-1.8526 TC3
ROE-1.2502 NRA 2.6657 RC3
FOE-1.1947 FRA 1.7701 FC3
BOE 2.3400 8RA 3.2463 BC)

.00 LOL 199.44

-.0632
-.1996
-.1432

.2079

LAUNCH DATE APR 10D 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP 108.3%1 LAP -2.32 LOP
RC 684,367 GL  49.69 GP
PLANETOCENTRIC CONIC
C3 3%.832 VWL 5.986 DLA 53.99
LNCH AZMTH LNCH TIME L-] TIME
41.90 4 20 4475.10
138.10 $8 20 2886.0%
41.90 420 4475.10
20
20

.00 LOL 199.44
33.3

-10.%9

138.10 58 2886.05
41.90 4 4475.10
138.10 58 20 2866.05
DIFFERENTIAL CORRECTIONS
TOE 1.2088 TRA-1.2759 T(C3
RDE-1.0659 RRA 2.8356 RC3
FOE-1.1674 FRA 2.3711 FC3
BCE 1.6116 B8RA 3.1095 BC)

Qa0 ®0

-.0395%
-.5012
-,4835%
.5027
LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149,87 LAL
RP 108.27 LAP ~-2.18
RC 66.336 GL 43.26
PLANETOCENTRIC CONIC
€3 26.41% vHL 5.140
LNCH AZMTH  LNCH TIME
49, 10 33
130. 1717
49, 10 31
130. 1717
49. 10 3
130.5%9 17 17
DIFFERENTIAL CORRECTIONS
TDE .810% TRA -TBE83 T(3 -.0884
ROE -.9003 RRA 2.882%5 RCY -.8193
FOE-1.2144 FRA 3,0455 F(C3-1.0006
BOE 1.2114 BRA 3.0104 BC3 .824)

.00 LOu
LOP

14

199.44
36.51
-66.36

DLA 48.04
L-1 TIME
4343.82
2864.38
4343.82
2864 .38
4343.82
2864.38

QO™ ®O

vL 27,345
vP 37,902
ZAL  74.04

RAL 195.02
INJ LAT
-16.51
-16.51
~16.51
-16.31
-16.31
-16.51

8av  .2297
FAU-.00304
8sP 16848
FSp  -542

vL 27,567
vP 37.9%0
ZAL 68.06

RAL 190.23
INJ LAT
-23.96
-23.95
-23.96
-23.9%
-23.96
-23.95

BAU  .1533
FAU .00912
B8sP 16995
fFsp  -809

vi  27.58%
vP 37,955
ZAL 62,56

RAL 185.02
INJ LAT
-27.86
-27.85%
-27.86
-27.85
-27.86
-27.85

BAU .2408
FAU 02001
8sP 16914
FsP -1131

VL 27.601
vP 37.979
ZAL 3T.T)

RAL 180.63
INJ LAT
-28.08
-28.86
-28.88
-28 .86
-28.88
-28.86

BAV
FAU
Bsp
FsP

.2910
.03053
16696
-1489

FLIGHT TIME 174.00

DISTANCE 450.368
6.85 A- . 70.88 HCA 187,90 SMA 131.10
-3,88 AZP 108.9% TAL 146.86 TAP 334.76
80.30 €78 74.04 TAE 104.10 ETE 3312.89

CAL
GAP
ZAP

RAD 6570.0 VEL 14.981 PTH 2.70 VHP 13.846
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
238.36 97.%9 24.68 126 31
92.81 97.57 24.68 1113
238.36 97.%9 24.68 1 26 31
92.81 97.57 24.68 117 3
238.36 97.59 24.68 126 31
92.81 97.57 24.68 11 1 3
MI0O-COURSE EXECUTION ACCURACY
SGT 4621.9 SGR 2668.8 SC3 168.7
RRT -,9381 RRF .9781 RTF -.9963
SGB 5337.1 R23 -.0113 R13  .9996
8G] 529%.3 8C2 666.9 THA 150.53

FLIGHT TIME 176.00

DISTANCE 456,707
GAL  6.81 AZL T76.97 HCA 190.94 SMA 131.25
CAP -3.42 AZP 102.83 TAL 146.72 TAP 337.66
ZAP 78.54 ETS 50.24 ZAE 110.96 €TE 292.22

RAD 6569.0 VEL 13.28T PTH  2.43 VHP 10.223
INJ LONG INJ RT ASC INJS AZMTH INJ TIME
2271.39 85.48 32.97 121 %9
90,35 85,47 32.97 10 28 34
227.39 85.48 32.97 121 %9
90.35 85.47 32.97 10 28 34
2271.39 85.48 32.97 12159
90.3% 85.47 32.97 10 28 34
MIO-COURSE EXECUTION ACCURACY
SGCT 3252.8 SGR 4257.2 S¢3 250.9
RRT -.,9626 RRF  .9957 RTF -.9816
568 5357.6 R23 -.0145 R13 9992
561 5310.9 G2 706.1 THA 127.10
FLIGHT TIME 178.00
DISTANCE 463.110
GAL 6.77 AZL 80.43 HCA 194.0% SMA 131.38
CAP -2.96 AZP 99.31 TAL 146.61 TAP 340,66
ZAP 77.90 ETS 38.11 ZAE 116.20 ETE 282.84
RAD 6%68.4 VEL 12.538 PTH  2.27 vHP 8.211
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
215.11 72.44 41.68 1 18 56
87.87 12.42 41,68 9 46 26
215.11 12.44 41,68 118 56
87.87 72.42 41.68 9 46 26
215.11 72.44 41.68 118 %6
a81.87 12.42 41.68 9 46 26
MID-COURSE EXECUTION ACCURACY
SGT 2378.3 SGR 4766.0 sG3 350.8
RRT -.9477 RRF  ,9978 RTF -.9613
$08 5326.4 R23 -.0128 R13 .9990
SGI1 5282.2 SG2 684.7 THA 115.78
FLIGHT TIME 180.00
DISTANCE 469.533
GAL 6.74 AZL 82.62 MCA 197.20 SMA 131,50
CAP -2.49 AZP 97.06 TAL 146.51 TAP 343.71
ZAP 78.29 ETS 29.50 ZAE 120.40 ETE 276.40

RAD 6568.1 VEL $12.157 PTH  2.18 VHP 6.950

INJ LONG INJ RT ASC INJ AZMTH INJ TIME
202.61 60.94 49.77 122 55
86.76 60.93 43.76 3 5 1
202.61 60.94 49.77 122 55
86.76 60.93 49.76 9 5 1
202.61 60.94 49.77 122 55
86,76 60.93 49.76 9 5 1

MID-COURSE EXECUTION ACCURACY

SGT 1709.1 SGR 4981.8 SG3  462.7
RRT -.9149 RRF .9983 RTF -.9268
SGB 3266.8 R23 -.0068 R13 .9988
SG1 5225.6 SG2  657.9 THA 107.72

ARRIVAL CATE OCT 1 1967

vi
vz
P

29.7%
34.964
-7.45

.18%5%9 INC19.1150
106.77 APO 155.43
100.09 ETC 17.53

ECC
RCA
ZAC

OPA -65.76 RAP 121.85
PO (ST TIM INJ 2 LAT
4197.5% -23.78%
24694 -23.74
4197.5 -23.75
2469 .4 -23.74
4197.5 -23.7% 235.14
2469.4 -23.74 89.%9
ORBIY DETERMINATION ACCURACY
ST 2345.5 SR 902.9 8S 1071.4
CRT -.8757 CRS -.9170 (ST .9956
L5A 2700.6 MSA 414.0 S54 1.8
EL] 2479.2 EL2 412.5 ALF 160.82

ECC 2.6968

INJ 2 LONG
23%.14
89.59
235.14
89.59

ARRIVAL DATE OCT 3 1967

29.731
34.977
-31.71

ECC .18414 INC13.0342
RCA 107.08 APO 1535.42
ZAC 104,52 ETC 359.56

Vi
vZ
P

OPA -58.68 RAP 125.82
PO CST TIM INJ 2 LAT
4023.9 -30.%9
2353.8 -30.%8
4023.9 -30.59
2353.8 -30.58
4023.9 -30.5% 222.76
2353.8 -30.58 85.72
ORBIT OETERMINATION ACCURACY
ST 1749.0 SR 1574.9 $S 1091.7
CRT -.9243 CRS -.9843 (ST .9772
LSA 2553.9 MSA 456.9 554 2.7
€L 2309.2 ELZ 45%.2 ALF 138.24

€CC 1.9080

INJ 2 LONG
222.76
8%.72
222.76
85.72

ARRIVAL OATE OCT 5 1967
ECC .18283 INC 9.5929 VI 29.13
RCA 107.36 APO 155.40 v2 34.990

ZAC 107.71 €7C 353.12 CLP -50.87

OPA -53.19 RAP 12B.18 ECC 1.%897

PO CST TIM INJ 2 LAT INJ 2 LONG
3875.1 -33.69 209.15
2286.0 -33.68 81.91
3875.1 -33.69 209.1%
2286.0 -33.68 81.91
3875.1 -33.69 209.15
2286.0 ~33.68 81.91

ORBIT CETERMINATION ACCURACY

ST 1314,2 SR 1720.3 85 1141.7

CRT ~.9039 CRS -.9912 CST .952%

LSA 2404.3 MSA 457.8 SSA 3.7

EL] 2116.0 EL2 457.0 ALF 126.61

ARRIVAL DATE OCT 7 1967

ECC .18175 INC 7.3826 vI 29.73)

RCA 107.60 APO 155.40 v2 35.003

ZAC 110.40 ETC 349.93 CLP -5%9.60

OPA -48.58 RAP 129.49 ECC 1.4347

PO CST TIM INJ 2 LAT INJ 2 LONG
3743.8 -33.84 195.68
2264 .4 -33.83 719.83
3743.8 -33.84 195.68
2264 .4 -33.83 79,83
3743.8 -33,84 195.68
2264 .4 -33.83 19.83

ORBIT DETERMINATION ACCURACY

ST 1002.5 SR 1757.0 $8 1223.9

CRT -.8704 CRS -.9930 CST .9224

LSA 2323.2 MSA 439.2 SSA 4.7

EL1 1974.7 ELZ 439.2 ALF 117.91



JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 10 1967

HELIOCENTRIC CONIC

RL 149.87 LAL .00 LOL 199.44

RP 108.22 LAP -2.03 LOP 39.71

RC 68.382 GL 37,24 GP -62.67

PLANE TOCENTRIC CONIC

€3 21.257 vHL 4.611 DLA 42.49

LNCH AZMTH UNCH TIME L-I TIME
$6.89 0 24 43 4211.5%8
123.11 7 35 10 26884.39
56.89 0 24 43 4217.%8
123.11 738 10 2884.39
56.69 0 24 43 4217.%
123.11 7 38 10 2884.39

DIFFERENTIAL CORRECTIONS

TDE .5688 TRA -.510% 7C3 -.2016
RDE -.8088 RRA 2.8812 RC3-1.1118
FDE-1.3375 FRA 3.7558 F(3-1.6638
B80E .9888 BRA 2.9261 B8C3 1.1299

LAUNCH DATE APR 10 ;957

HEL JOCENTRIC CONIC
RL 149.87 LAL
RP 108.18 LAP -1.87
RC T70.443 GL .78

PLANETOCENTRIC CONIC
€3 18.209 vHL 4,267
LNCH AZMTH LNCH TIME

64.46 [T -}
115,54 49 6
64.46 31
115.54 49 6
64.46 3
115.%4 6 49 6

DIFFERENTIAL CORRECTIONS
TOE .3938 TRA -.1663 TC3 -,3750
ROE -.7647 RRA 2.8503 RC3-1.3497
FOE-1.5229 FRA 4.4T48 F(C3-2.4099
BOE .8601 BRA 2.8551 BC3 1.4008

00 LOL 199.44
Lop 42.91

P -59.3%

oLA 37,43
L-1 TIME
4082.0%
2946.50
4082.05
2946.%0
4082.05
2946.5%0

6
o
6
0

LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP  108.14 LAP ~-1.T71 LOP 46,12
RC 72.534 GL 26.82 4P -56.29
PLANETOCENIRIC CONIC
C3 16,327 vML 4,041 OLA
LNCH AZMTH LNCH TIME
72.69 1
107.
r2. 1
107. 5
110.00 7
110. 4
CIFFERENTIAL CORRECTIONS
TOE .2464 TRA 1757 TC3 -.5979
ROE -.7464 RRA 2.7913 R(3-1.5210
FOE-1.7573 FRA 5.,1704 FC3-3,1720
BDE .7860 BRA 2.7968 B(C3 1.6343

.00 LOL 199,44

32.81
L-1 TIME
3913.45
3064 .67
3913.45
3064 .67
2788 .04
3238.08

LAUNCH CATE APR 10 1967
HELTOCENTRIC CONIC
RL 149.87 LAL
RP 108.10 LAP -1.55
RC 74.6%2 GL 22.42
PLANETOCENTRIC CONIC
€3 15,145 vHL  3.892
LNCH AZMTH LNCH TIME
85.27 53 11
94.73 12 1
100. 5 24
100. 42 29
110. 27 12 2535.75
110, 37 10 3456.36
DIFFERENTIAL CORRECTIONS™
TOE .1081 TRA .5174 TC3 -.855Q
ROE -.7392 RRA 2.7057 RC3-1.6219
FOE-2.0247 FRA 5.8123 F(3-3.8838
BOE .T7471 BRA 2.7547 BC3 1.8335

.00 LOL 199.44
LOP 49.32

P -53.37

OLA £8.68
L-1 TIME
3599.68
3344.44
2979.69
3439.65%

=]
Q
D N

VL 27.614
vP 38.00)
7a 53,57

RAL 177,18
INJ LAT
-28.0%
-28.03
-28.0%
-28.03
-28.05
-26.03

BAU
FAU
8sP
FsP

218
.04085
16468
-1875

vL 27.625
vP 38.021
ZAL %0.13

RAL 174.36
INJ LAT
-26.20
-26.19
-26.20
-26.19
-26.20
-26.19

8av
FAU
BsP
FspP

.3410
.08069
16188
-2267

Vi
VP
ZAL

27.633
38.039
41.3

RAL 172.11
INJ LAT
-23.
-23.
-23.
-23.
-30.
-17,

BAU 3567
FAy .0%5982
BsP 15318
FSP -2652

vL 27.639
vP 38.05%
ZAL 45,03

RAL 17D.29
INJ LAT
-21.40
-21.39
-26.88
-16,10
-33.69
-10.07

B8Av
FAU
8spP
FsP

.3ne
06794
15683
-3014

GAL
GAP
AP

RAD 6567.9 VEL 11.943 PTH

CAL
GAP
ZAP B1.73 ETS

RAD 6567.7 VEL 11.81% PTH

GAL
(714
ZAP  84.51

RAD 6%67.7

GAL
GAP
ZAP

RAD 6567,6

FLIGHT TINE 182.00

DISTANCE 475.957

INJ AZMTH  INJ
56.67
56.66
56.67 1

56,66

INJ RT ASC
$1.60
51.59
51.60
51.59

INJ LONG
190.24
87,90
190.24
87.90
190.24 531.60 $6.67
87.90 51.%9 %6.68

MID-COURSE EXECUTION ACCURACY
SGT 1128.9 SGR 3063.6 SC3  580.8
RRT -.8218 RRF .9983 RTF -.8350
sG8 5188.0 R23 .0026 R13 .9986
SG1 5149.3 8G2 632.5 THA 100.54

FLIGHT TIME 184.00

DISTANCE 482.374

INJ LONG INJ RT ASC INJ AZMTH INJ
177.57 44.33 62.28 1
91,92 44.32 62.27 7
177,57 44,33 62.28 1
91.92 44,32 62.27 ?
177,57 44.33 62.28 1
91.92 44,32 62.27 7

MID-COURSE EXECUTION ACCURACY

SGT 679.1 SGR 5059.1 563 699.9
RRT -,4454 RRF .9983 RTF -.4638
SGB 5104.4 R23 .0142 R13  .9984
$C1 5068.2 562 606.9 THA 93.47

FLIGHT TIME 386.00

OISTANCE 488,779
6.72 AZL
-1.08 AZP
ETS

11.73% PTH
RT ASC  INJ AZMTH
38,77 66,80
38.76 66.79
38.77 66.80
38,76 66.79
81.23 41,36 13.22 8
110.18 35.55 60.33
MID-COURSE EXECUTION ACCURACY
SCT  665.9 SGR 4980.8 SG3 814.5
RRT .488% RRF ,9981 RTF .4706
SC8 502%.1 R23 .0272 R13 .9980
SG1 4991.6 SG2 579.8 THA 86.21

VEL

INJ LONG  INJ INJ
163.05
100.02
163.0%

100,02

FLIGHT TIME 188.00
DISTANCE 495.170
6.74
-.62
87.86 ETS
VEL 11.685% PTH 2.06 vHP
INJ RT ASC INJ AZMTH INJ
34.55% 70.44 3
34.55 70.43 5
36.34 76.41 6
32.23 64.47 4

9
4

INJ LONG
138.56
119.86

94,75
124.55
62.43 3T.n 83.81
122.35 28.77 57.16
MID-COURSE EXECUTION ACCURACY
SCT 1105.5 SGR 4836.7 SG3  919.1
RRT .8621 RRF .9980 RTF .8509
SG8 4961.4 R23  .0407 RI3  .9973
SGL 4930.9 562 549.6 THA 78.71

8 23
13 1
8 23

6.72 AZL 84,16 HCA 200.36 SMA 131.39
-2.02 AZP 95,48 TAL 146,41 TAP 346.77
79.61 ETS 22.34 ZAE 123.8% €7¢ 270.71

2.13 VWP 6.096

TINE

1-35 |
8 23

1%
3 1
15

15

6.71 AZL 85.30 HCA 203.54 SMA 131,67
-1.8% AZP 94.31 TAL 146,30 TAP 349.83
16.00 ZAE 126.68 ETE 265.02

2.09 vHP 5.488

TIME
56 33
38 12
56 33
38 12
56 33
38 12

86.19 HCA 206,72 SMA 131.73
93.40 TAL 146,17 TAP 352.89
10.24 7AE 128.98 ETE 259.09

2.07 vHP  5.045

TIME

2 32 18
6 43 43
232 18
6 43 43

9 0

$ %0 19

AZL 86,90 MCA 209.91 SMA 131,77
AZP 92.69 TAL 146.02 TAP 355,94
5,00 7A€ 130.77 ETE 252.86

4,718

TIME
53 11
T 45
55 4
39 48
9 28
34 46

ARRIVAL CATE OCT 9 1967

Vi 29.101
v2 3%5.016
CLP -66.87

ECC .18091 INC 5.8390
RCA 107.78 APO 185.40
ZAC 112.92 ETC 347.86

ECC 1.3498
INJ 2 LONG
182.76
80.42
182.76
80.42

OPA -44.51 RAP 130.03
PO CST TIM INJ 2 LAT
3617.6 -32.22
2284 .4 -32.20
3617.6 -32.22
2284 .4 -32.20
3617.6 -32.22 182.76
2284 .4 -32.20 80.42
ORBIT DETERMINATION ACCURACY
ST 7%2.5 SR 1T170.1 S8 1329.3
CRT -.8155% CRS -,9934 (ST .8765
LSA 2301.% MSA 412.0 SSA 5.7
ELI 1879.2 EL2 410.2 ALF 110.12
ARRIVAL CATE

oCT 11 1967

29.731
35.029
-73.60

€CC .18033 INC 4,6953
RCA 107.92 APO 155.41
ZAC 115.41 ETC 346.25

vi
ve
ae

ECC 1.2997

INJ 2 LONG
169.83
84.18
169.
B4,

OPA -40.78 RAP 130.01
PO CST TIM INJ 2 LAT
3482.0 -29.69
2346.5 -29.68
3482.0 -29.69
2346.5 -29.68
3482.0 -29.69 169.
2346.5 -29.68 84,
ORBIT DETERMINATION ACCURACY
ST 535,85 SR 1773.3 SS 1448.8
CRT -.6998 CRS -.9933 (ST .7776
LSA 2320.4 MSA 382.0 SSA 6.6
ELI 1814.3 ELZ 373.9 ALF 102.47

ARRIVAL DATE OCT 13 1967

29.70
35.042
-80.08

.18001 INC 3.8097 vi
108.02 APO 155.44 V2
117.94 ETC 344.89 CLP

ECC
RCA
ZAC

-37.27 RAP 129.58 ECC 1.2687
INJ 2 LAT INJ 2 LONG
-26.81 155,
-26.80 82.
-26.8! 155.
-26.80 92.
2188.0 -32.22 12.
2638.1 -21.63 103.
ORBIT DETERMINATION ACCURACY
s7 360.8 SR 1765.7 SS 1575.3
CRT -,3824 CRS ~-.9931 (ST .4882
LSA 2367.4 M5A 353.2 S5A 7.4
ELY 1771.2 EL2 332.3 ALF 94,63

OPA

PO (5T TIM
3313.4
2464.,7
3313.4
2464.7

ARRIVAL DATE OCT 15 1967

.17995 INC 3.1000
108.06 APO 155.49
120.54 €7C 343.73

Vi
v
arp

29.731
35.0%6
-86.41

ECC
RCA
ZAC

OPA -33.89 RAP 129.87
PO CST TIM INJ 2 LAT
2999.7 -23.87
2744 .4 -23.86
2379.7 -28.49
2839.7 -19.41
1935.8 -34.17
2856.4 -14,33 115,
ORBIT DETERMINATION ACCURACY
ST 305.9 SR 1743.9 s 1703.0
CRT .3419 (RS -.9927 (ST -.2267
LSA 2434.7 MSA 327.%5 SSA a.i
EL! 1747.1 EL2 286.9 ALF B86.47

€CC 1.2493

INJ 2 LONG
130.73
112,



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH DATE APR 10 1967

HELIOCENTRIC CONIC

FLIGHT TINE 190.00

DISTANCE 301.544

RL  149.87 LAL 00 LOL 199.44 VL 27.643 GAL  6.78 AZL B87.48 MCA 213.11 SMA 131.80

RP 108.06° LAP -1.37 LOP 52.53 VP 38.070 GAP -.16 AZP 92,11 TAL 145.8% TAP 358.97

RC 76.79% 6L 18.50 P -50.93 TAL 43.20 TAP 91.64 €T3 +25% ZAE 132.07 ETE 246.43

PLANETOCENTRIC CONIC

€3 14,416 vHL  3.797 OLA 24.97 RAL 168,81 RAD 6367.6 VEL 11.653 PTH 2,05 VHP 4,480

LNCH ATMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME
90.00 s 27 11 3062 .44 -21.57 100.9% 33.31 B83.28 6 18 13
90.08— 126 11 3859.66 -10.72 152.76 28.03 63.63 23 %
100.00 T 1) 14 2727.00 -29.60 76.%0 33.%3 85.62 T 5 41
100.00 2 24 49 3670.34 -8.91 137.90 27.08 61.3% 325 %
110.00 9 237 2378.50 -34,17 50.19 33.69 91.03 9 42 16
110.00 2 49 55 3391 .64 -5.00 129.54 24,69 56.1¢ 34 a7

CIFFERENTIAL CORRECTIONS

TOE -.0301 TRA .8568 T(3-1.1297 BaU .3844
ROE -.7290 RRA 2.5994 RC3-1.6439 FAU .07424
FOE-2.2965 FRA 6.3812 F(3-4.4506 BSP 15432
BOE .7296 BRA 2.7370 BCY 1.9947 FSP -33)8

LAUNCH DATE APR 10 1967

HELIQCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY
86T 1665.0 SGR 4636.0 SC3 1008.7

RRT .9448 RRF .9977 RTF  .9369

360 4925.9 R23 .0336 R13 .9965

8G] 4898.8 562 516.5 THA T71.04
FLIGHT TIME 192.00

OISTANCE 307,900

RL 149,87 LAL 00 LOL 199.44 VL 27,646 GAL  6.83 AZL 87.98 HCA 216.3] SMA 131,82
RP  108.02 LAP -1.,20 LOP 535,74 VP 30.084 GAP 30 AZP  91.63 TAL 145.67 TAP 1,98
RC 78.9%8 GL 15.01 GP -4T7,73 ZAL 41,74 ZAP 95,74 ETS 355.99 ZAE 132.89 ETE 239.93

PLANETOCENTRIC CONIC

C3 13.998 yHL 3.74)

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT
93.00 6 11 40 2882.23 -28.32
%0.00 0 32 4026.91 -5.5%2
100.00 T 48 4 2571.36 -29.8%
100.00 1 38 18 3812.99 -4.18
110.00 9 27 %0 2259 .24 -33.64
110.00 218 3697.87 -.95

H
CIFFERENTIAL CORRECTIONS

TOE -.1713 TRA 1.1880 TC3-1.4038 BAU .4010

OLA 21.64 RAL 367.60 RAD 6367.6 VEL 11.63% PTH

2.08 P 4,312

INJ LONG INJ RT ASC INJ AZMTH INJ TIME
87.83 30.59 89.80 6 %9 42
162.30 24,69 62.18 13 @8
64,94 30.57 91.68 8 30 56
145,84 23.95 60.37 2 41 5
40.92 30.25 96.49 10 35 30
135.10 21.94 55.83 3163

MID-COURSE EXECWFION ACCURACY
86T 2236,9 SGR 4383.8 8(3 1078.5

ROE -.7187 RRA 2.4684 RC3-1.6188 FAU 07941 RRT .9710 RRF .9974 RTF ,9646
FOE-2.5749 FRA 6.8334 FC3-4.9111 BSP 15387 868 4921.5 R23 .0651 R13 .99%4
BOE .7388 BRA 2.7334 BC3 2.1427 FSP -3%582 SG1 4898.1 502 478.7 THA 63.37
LAUNCH OATE APR 10 1967 FLICHT TIME 194,00
HELIOCENTRIC CONIC DISTANCE 514.238
RL 149.87 LAL 00 LOL 199.44 VL 27.646 GAL 6.8B9 AZL 88.40 MCA 219.%2 SMA 131.82
RP 107.98 LAP -1.02 LOP 58.95 VP 38.096 GAP LT6 AZP 91,23 TAL 145.45 TAP 4,97
RC B81.139 6L 11.90 (P  -44,96 ZAL 40.56 ZAP 100,05 ETS 352,21 ZAE 133.24 ETE 233.54
PLANETOCENTRIC CONIC
€3 13.807 vHL 3,716 OLA 18.66 RAL 166.61 RAD 63567,5 VEL 11,627 PTH  2.04 VHP 4,204
UNCH ATMTH LNCH TIME -1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME
90.00 6 42 9 2752.40 -27.98 78.36 28.21 94,54 T28 )
90.00 23 49 42 4150.7) -1.55% 169.23 22.52 61.72 24 58 53
100.00 8 14 47 2453.67 -29.30 96.24 28.07 96.23 8 55 4y
100.00 1 34 3924.67 -.40 151.97 21.88 60,11 2 9 6
110.00 9 47 35 2163.3%0 -32.66 33,61 27.49 100.71 10 23 3
110.00 1 47 22 3787.80 2.48 139.80 20.08 55,90 25 ¥
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TOE -.3171 TRA 1.5080 TC3-1,.6640 BAV .4192 SGT 2791.3 SGR 4096.7 SG3 1126.3

ROE -.7008 RRA 2,3233
FOE-2.8333 FRA 7.1655
BOE .7693 BRA 2.7698

RC3-).5456 FAU .082T4
FC3-5.1881 BSP 15455
BC3 2.2718 FsP -3778
LAUNCH DATE APR 10 1967
HELJOCENTRIC CONIC
RL 149.87 LAL
RP  107.94 LAP

.00
-.83

LOL—$99.44 Vi 27,645 GAL
LOP 62.17T vP 38.107 GAP

RRT 9819 RRF .9969 RTF ,9762

SCB 4957.3 R23 L0737 R13  .994)

8G1 4937.8 SC2 438.7 TMA 55,91
FLIGHT TIME 196.00

DISTANCE 520.555
6.97 AZL B8B.T7T HCA 222.73 SMA 131.81
1.22 AZP 90.90 TAL 145.22 TAP 7,95

RC 83.336 4L 9.12 G -42.23 ZAL 39.60 ZAP 104.46 ETS 348.91 ZAE 133.17 ETE 227.45

PLANETOCENTRIC CONIC

€3 13.794 VML 3,714 OLA 15.97 RAL 16%5.80 RAD 6567.5 VEL 11.627 PTH  2.04 VHP 4,145

ULNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME
90 .00 T 5 47 2849.92 -2r1.21 70.96 26.31 98.17 T 49 57
90.00 23 19 4 4252.69 1.74 174,92 21.11 61.73 24 30 3
100.00 8 35 59 23%9.00 -28.40 49.35 26.10 99.75 915 18
100.00 036 5 4018.90 2.79 157.15 20.52 60.23 1 43 4
110.00 10 3 %% 2083.89 -3.9% 27.170 25.34 104.02 10 38 39
110.00 1 24 39 3666.77 5.49 143,94 18.85 56.21 229 §

OIFFERENTIAL CORRECTIONS

TOE -.4670 TRA 1.8142 TC3-1.8979 BAU .4390
ROE -.6743 RRA 2.1702 RC3-1.4367 FAU 08414
FOE-3.0568 FRA T.3717 F(C3-5.2812 BSP 13653
BDE .820Z BRA 2.8287 BC3 2.3804 FSP -3900

MID-COURSE EXECUTION ACCURACY

SGT 3313.8 SGR 3787.8 SG3 1151.2
RRY .9872 RRF .9963 RTF .982)
S68 5032.8 R23 .0782 R13  .9932
SG1 5016.9 SG2 399.0 THA 48.87

ARRIVAL OATE oOCT 17
ECC 18014 INC 2.5153 V1 29,
RCA 108.06 APO 155,5% v2 35,

ZAC

OPA

PO CST TIM
2462 .4
3259.7
2127.0
3070.3

INJ 2 LAT
-28.22
-14.18
-29.89
-12.67

17718.5 -33.6%
2991 .6 -9.42

ORBIT DETERMINATION ACCURACY

ST  431.1 SR 1702.0 sS

CRT .0265 CRS -,9923 CsT

LSA 2512.2 uSA  305.1 S5A

ELl 1739.6 EL2 237.4 ALF

ARRIVAL DATE

ocT 19

ECC
RCA
ZAC

186860 INC 2.0226
108.01 APO 155.62
125.63 ETC 342.23

Vi
v2
e

29
35

OPA -27.37 RAP 127,03
PO (ST TIM NS 2 LAY
2282.2 -28.04
3426.9 -9.20
1971 .4 -29.30
3213.0 -8.09
16%9.2 -32.37
3097.9 -5.43
ORBIT OETERMINATION ACCURACY
sT 643.9 SR 1643.5 S5
CRY
LSA 2603,3 MSA 2B6.9 SSA
EL! 1755.3 €L2 186.6 ALF

ECC
INJ

31

ARRIVAL DATE OCT 21

ECC .18131 INC 1.5993 vi
RCA 107,92 APO 188,72 v2

131.
40.
123.

1967

731
069

123.19 E7C 342,83 (LP -92.%8

~30.60 RAP 127.99 ECC 1.2372

1822.6
-.7506

a.7

77.95%

1967

.73
.082
-98.55%

1.2304
2 LONG
19.
155.
56.
139.

18
55
18
24

.91
128.

1934.9
.9509 CRS -.9918 (ST -.9035

9.2

69.32

1967

29.731
35.094

ZAC 128.4) €TC 342.00 CLP-104.27

OPA -24.22 RAP 126.07 ECC 1.2272

PO (ST TIM
2152.4
3580.7
18%3.7
3324.7
1563.3 -30.84
3187.8 -2.01

ORBIT OETERMINATION ACCURACY

ST 884.6 SR 1567.0

CRT .9846 (RS -.9910

LSA 2701.5 MSa 272.3

ELY 1794.4 £L2 135.2

-21.06
-5.32
-28.12
-4,37

69

145
24

SS5A
ALF

ARRIVAL DATE OCT 23

ECC
RCA
ZAC

+18229 INC 1.2296
107,78 APO 155,84
130.87 €7C 342.18

vi
ve

OPA -21.17 RAP 125.18
PO CST TIM INJ 2 LAT
2049.9 -25.80
3652.7 -2.0%
1759.0 -26.76
3418.9 -1.19
1483.9 -29.2%
3266.8 1.01
ORBIT DETERMINATION ACCURACY
ST 1133.0 SR
CRY
LSA 2803.5 MSA
ELI 1857.7 EL2

260.9 554
B5.1 ALF

162.

47.63
.44
.86
133,

29.
35,
CLP-109.71

INJ 2 LAT INJ 2 LONG
.81

58

59

$s 2033.2
CST -.9524

9.7

60.75

1967

731
107

ECC 1.2270
INJ 2 LONG
62.
168.
40.
150.
19,
137,

58

1474.6 55 2114.1
»9955% (RS -.9899 (ST -.9722
10.1
52.50



JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 10 1967 FLIGHT TINME 198.00 ARRIVAL DATE OCT 25 1967
HELIOCENTRIC CONIC OISTANCE 526.85%0
RL 149.87 LAL ..DO LOL 3199.44 VL 27,642 (AL 7.07 AZL 89.10 HMCA 225.94 SMA 131.79 ECC .18352 INC .9020 v1 29.7)
RP 107.91 LAP  -.65 LOP 65.38 VP 38,116 GAP 1.68 AZP 90.63 TAL 144.96 TAP 10,90 RCA 107.60 APO 155.98 v2 35.119

RC 85.546 GL 6.65 GP -39.%6 ZAL 38.82 ZAP 108.89 ETS 346.06 ZAE 132.73 ETE 221.80 ZAC 133.13 ETC 342.78 CLP-114.83
PLANETOCENTRIC CONIC

€3 13.924 vHL 3.732 DLA 13.54 RAL 165.16 RAD 6567.5 VEL 11.632 PTH 2.04 VHP 4.130 OPA -18.23 RAP 124,40 ECC 1.2292
LNCH AZMTH LNCW TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 T 25 15 2565.80 -26.25% 64,99 24.87 101.08 8 8 1 1965.8 -24.47 .56.78
90.00 22 5% 4  4341.00 4,58 179.66 20.25 62.0¢ 24 125 3741.0 .80 173.22
100.00 8 53 42 2280.57 -21.37 43,75 24.61 102.9%2 9 31 43 1680.6 -25.37 38,52
100.00 0 1315 4101.47 5.97 161.70 19.70 60.58 12136 3501.5 1.61 155,15
110.00 ro 17 54 2017.12 -30.30 22.87 23.74 106.65 10 51 3t 1417.1 -21.712 14.63
110.00 1 532 3937.68 8.16 147,69 18.11 56.69 21110 3337.7 3.72 141,41
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
T0E -.6201 TRA 2.1052 TC3-2.0980 BAU .4602 $GT 3796.5 S 3470.8 3G 1154.3 ST 1379.8 SR 1370.9 ss 2177.1
ROE -.6404 RRA 2.0150 RC3-1.,3076 FAY .08382 RRT  .9900 RRF ,9954 RTF  .9833 CRYT .9992 CRS ~-.9883 (ST -.9817
FOE-3.2388 FRA 7.4553 FC3-5.2112 BSP 15991 SG8 5143.9 R23 .OT79 RI3  .9923 LSA 2908.4 MSA 252.3 SSA  10.5
BOE .891% BRA 2.9141 BC3 2.4722 FSP -39%0 8G1 5131.2 8G2 362.0 THA 42.41 EL1 1944.6 ELZ  39.0 ALF 44.81
LAUNCH DATE APR 10 1967 FLIGHT TIME 200.00 ARRIVAL DATE OCT 27 1967
HELTOCENTRIC CONIC OISTANCE 533.124

RL 149.87 LAL .00 LOL 199.44 VL 27.637 GAL  T7.18 AZL 89.39 HCA 229.16 SMA 131.76 ECC .18501 INC .6079 V1 29.731
RP 107.87 LAP ~-.46 LOP 68.60 VP 38.124 GAP  2.15 AZP 90.40 TAL 144,67 TAP 13.83 RCA 107.38 APO 156.14 v2 35.131
RC 87,767 GL 4.43 GP -36.99 ZAL 36.16 ZAP 113.24 €78 343.62 ZAE 132.00 ETE 216.68 ZAC 135.13 ETC 343.80 CLP-119.61
PLANETOCENTRIC CONIC

C3 14.180 VWL - 3.766 DLA 11.34 RAL 164,66 RAD 6567.6 VEL 11.643 PTH  2.04 VWP 4,153 OPA -15.44 RAP 123.79 ECC 1.2334
LNCH AZMTH LNCH TIME -1 TIME INS LAT  INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 41 36 2495.28 -25.24 60.07 23.84 103.28 8 23 N 1895.3 -23.16 s2.02
90.00 22 M 23 4419.92 1.0¢ 184.29 19.82 62.51 23 48 2 3819.5 3.33 177.60
100.00 9 9 0 2214.49 -26.31 39.13 23.54 104.73 9 45 54 1614.5 -p4.02 31.07
100.00 23 %0 0 4175.54 8.03 165.83 19.29 61.118 24 %9 36 3575.5 4.12 159.23
110.00 10 30 13 1960 .44 -29.12 18.88 22.%9 108.75 11 2 52 1360.4 ~-26.29 10.84
110.00 D 49 34 4002.36 10.5%6 151.16 17.717 $7.30 1 55 56 3402.4 6.17 144.8)
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE ~-.7735 TRA 2.3842 TC3-2.2539 BAV .4807 SCT 4237.5 SGR 3158.2 8C3 1138.2 ST 1618,6 SR 12%8.0 ss 2218.0
ROE -.5979 RRA 1.8654 RC3-1.1622 FAU .08144 ART  .9914 RRF .9941 RTF .98T1 CRT ,9999 (RS -.9861 (ST -.9870
FOE-3.3638 FRA 7.4407 FC3-4.9723 BSP 16369 8GO 5284.9 R23 .0723 R13 .9916 L8A 3010.2 MSA 246.1 SSA 10.8
BOE .9776 BRA 3.02T2 8C3 2.5359 FSP -3910 8G1 5274.% SG2 332.4 THA 36.63 EL) 2049.9 EL2 12.1 ALF 37.86
LAUNCH OATE APR 10 1967 FLIGHT TIME 202.00 ARRIVAL DATE OCT 29 1967
HELIOCENTRIC CONIC DISTANCE 539.374
RL 149,87 LAL .00 LOL 199.44 VL 27.631 GAL  7.31 AZL 89.66 HCA 232.38 SMA 131.72 €CC 18678 INC .3409 VI 29.131

RP 107.83 LAP -.27 LOP T1.82 VP 38.130 GAP  2.61 AZP 90.21 TAL 144,36 TAP 16.74 RCA 107.11 APO 156.32 v2 35.143
RC £9.996 GL 2.45 GP  -34.53 ZAL 37.59 ZAP 117,47 ETS 341.53 ZAE 131.05 ETE 212.16 ZAC 136.83 ETC 345.18 CLP-124.06
PLANETOCENTRIC CONIC

C3 14,547 vHL 3.814 OLA 9.36 RAL 164,28 RAD 6567.6 VEL 11.6%9 PTH 2.0% VHP 4.210 QBA -12.83 RAP 123.35 ECC 1.2394
LNCH AZMTH LNCH TIME L-1 TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM “INJ 2 LAT INJ 2 LONG

90.00 7 56 36  243%.47 -24,24 85,90 23117 105.10 8 3T 11 1835.5 -21.94 48.06
90,00 22 16 41 4490.67 9.28 188.34 19.73 63.13 23 31 31 3890.7 5.60 181.60
100.00 922 M 21%8.3) -25.28 35.27 22.8% 106.51 9 58 30 1558.3 -22.17 21.37
100.00 23 33 26  4243.03 10.23 169.63 19.23 61.76 24 44 9 3643.0 6.38 162.96
110.00 10 41 12 1912.12 -28.02 15.3% 21.82 110.43 11 13 4 1312.1 -24.98 1.70
110.00 o381 4062.02 12.73 154,42 17.75 $8.01 1 42 53 3462.0 8.41 147.98
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.9298 TRA 2.6472 TC3-2.3753 BAU .5031 8GT 4634.3 SGR 2857.8 8G3 1106.3 ST 1848.1 SR 1144.,5 5SS 2244.9
ROE -.5535 RRA 1.7210 RC3-1.0247 FAU .07829 RRT .9919 RRF .9925 RTF .9882 CRT .9990 CRS -.9831 (ST -.3901
FDE-3.4515 FRA 7.3274 F(C3-4.6590 BSP 16912 SGB %444.6 R23  .0619 R13 .9910 LSA 3115.5 MSA 241.9 SSA 11.1
BDE 1.0820 BRA 3.1574 BC3 2.5869 FSP -3833 SG1 5435.8 SC2 308.8 THA 31.57 EL1 2173.3 EL2 43.4 ALF 31.76
LAUNCH DATE APR 10 1967 FLIGHT JILIME 204.00 ARRIVAL DATE OCT 31 1967
HELIOCENTRIC CONIC DISTANCE 545,599

RL 149,87 LAL .00 LOL 199.44 VL. 27.624 CGAL 7.46 AZL B89.90 HCA 235.60 SMA 131.66 ECC .18881 INC .0946 V1 29.731)
RP 107.80 LAP -.08 LOP 75,04 vP 38.135 GAP  3.08 AZP 90.0% TAL 144,02 TAP 19,62 RCA 106.80 APO 156.52 v2 35.154
RC 92.232 G .68 GP -32.21 ZAL 37,08 ZAP 121.53 ETS 339.74 ZAE 129.96 ETE 208.22 ZAC 138.21 ETC 346.88 CLP-12A.18
PLANETOCENTRIC CONIC

c3 15,022 vML  3.876 OLA 7.95 RAL 164.00 RAD 6567.6 VEL 11.679 PTH  2.05 vHP 4,296 OPA -10.40 RAP 123.10 £CC 1.2472
LNCH AZMTH LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 8 9 43 2384.83 -23.29 82.54 22.81 106.57 8 49 28 1784 .4 -20.80 44,78
$0.00 22 1 22 45%6,01 11.26 192.12 19.94 63.85 23 17 18 3956.0 7.66 185.29
100.00 9 34 4 2110.37 ~-24.,31 32.04 22.46 107.96 10 9 52 1510.4 -21.63 24.27
100.00 23519 § 4305.30 12.21 173.19 19.45 62.50 24 30 50 3705.3 8.43 166.44
110.00 'ID 51 13 18710.87 -27.01 12.717 21.38 111.80 11 22 24 1270.9 -23.81 5.07
110.00 0 g2 58 4117.56 14.71 157.%0 18.00 58.79 131 36 3517.6 10.47 150.96
DIFFERENTIAL CORRECTIONS M10-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0864 TRA £2.8993 TC3-2.4563 BAU .5248 SCT 4989.8 SGR 2576.8 SG3 1062.6 ST 2065.1 SR 1031.5 SS 2255.0
ROE -.50%59 RRA 1.5873 RC3 -.8919 FAU .0740%5 RRT .9937 RRF ,9903 RTF .9889 CRT .9968 CRS -.9791 (ST -.9922
FOE-3.4931 FRA T,1489 F(C3-4.2674 BSP 17500 SGB %615.9 R23 .0479 R13 .9905 LSA 3218.2 MSA 238.9 554 11.4
BOE 1.1964 BRA 3,.3054 BC3.2,6133 Fsp -3710 $G1 %608.1 SC2 294.3 THA 27.20 EL] 2307.2 EL2 74.2 ALF  26.50



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 10 1967

HELIOCENTRIC CONIC

RL  149.87 LAL .00 LOL 199.44 VL 27.616
RP  10T.77 LAP 11 LOP 18,27 vP 38.139
RC 94,474 GL -.91 P -30.04 ZAL 36.62
PLANETOCENTRIC CONIC
€3 15.600 VWL 3.950 OLA 5.91 RAL 163.8)3
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT
90.00 821 3 2340.78 -22.42
90.00 21 48 1 4616.64 13.06
100.00 9 45 &7 2069 .39 -23.42
100.00 23 6 3 4363.27 14.01
110.00 11 D27 1835.76 -26.10
110.00 012 20 4169.67 16.53
OIFFERENTIAL CORRECTIONS
TOE-1.2437 TRA 3.1424 TC3-2.%019 BAU .%460
ROE -.4572 RRA | .4652 RC3 -.7704 FAU .06921
FOE-3.4975 FRA 6.9222 FC3-3.8407 BSP 18133
B80E 1.3251 BRA 3.4672 BCI 2.6179 F8P -33553
LAUNCH OATE APR 10 1987
HELIOCENTRIC CONIC
RL 149.87 LAL 00 LOL 199.44 VL 27,608
AP 107,73 LAP 30 LOP 01.49 VP 38,142
RC 96,719 CL  -2.32 GP -28.03 ZAL 36.19
PLANETOCENTRIC CONIC
C3 316.283 WL 4.035 OLA 4.4] RAL 163.73
LNCH AZMTM  LNCH TINE L-] TIME INJ LAT
$0.00 8 32 37 2303.%3 -21.62
90.00 21 3¢ 19 4673.3% 14,69
100.00 9 5 1 2034.48 -22.62
100.00 22 55 35 4417.68 15.6%
110.00 11 9 1 1806.02 -25.30
110.00 o 3 1 4218.87 18.20
OIFFERENTIAL CORRECTIONS
TOE-1.4011 TRA 3,3794 TC3-£2.5135 BAU 5658
ROE -.4083 RRA 1.3556 RC3 -.6607 FAU .06391
FOE-3.4690 PRA 8.8676 FC3-3,.3900 BsP 18762
B0E 1.4594 ORA 3.6412 BC3 2.%989 FsP -3372
LAUNCH QATE APR 10 1967
HELTOCENTRIC CONIC
RL  149.87 AL 00 LOL 199.44 VL 27.596
RP  107.70 LAP 49 LOP 84,72 vP 38.143
RC 98.967 GL -3.%59 GP -26.19 TAL 34%.78
PLANETOCENTRIC CONIC
€3 17.076 VML 4.132 OLA 3.05 RAL 163.72
LNCH ATHMTH LNCH TIME -1 TIME INJ LAT
90.00 8 42 48 2271.84 -20.92
90,00 21 2¢ 2 4726.8% 16.17
100,00 10 5§ 32 2004 .88 -21.92
100.00 22 45 57 4469.04 17,14
110.00 11 17 2 1781.,07 -24.60
110.00 23 5% 56 4265.62 19.74
DIFFERENTIAL CORRECTIONS
TOE-1.3561 TRA 3.6164 T(3-2.4889 BAU .35824
RDE -.3588 RRA 1.2%93 RC3 -.,%609 FAu .05812
FOE-3.4079 FRA 6.4057 FC3-2.9467 BSP 19303
BDE 1.5969 BRA 3.8294 BCY 2.5513 FSP -3162

LAUNCH DATE APR 10 1967
HELIOCENTRIC CONIC
RL  149.87 LAL 00 LOL 199.44 VL 27,584
RP 107.67 LAP .68 LOP 87.9% vP 138.144
RC 103.218 GL -4,72 GP -24.50 ZAL 35,37
PLANETOCENTRIC CONIC

€3 17.983 vL 4.24] OLA  1.80 RAL 163.77

LNCH AZMTH LNCH TIME L-i TIME INJ LAY
90.00 8 52 15 2245.17 -20.30
90.00 21 16 %9 4777.53 17,52
100.00 10 14 2%  1960.09 -21.3
100.00 22 37 29 4517.84 18.52
110.00 11 24 3%  1760.46 -24.01
110.00 23 43 48 4M0.23 21,17

DIFFERENTIAL CORRECTIONS

TOE-1.T156 TRA 3.8479 TC3-2.4470 BAU .5994
ROE -.3126 RRA 1.1726 RC3 -.4778 FAU ,05278
FOE-3.3382 FRA 6.1317 FC3-2.5396 BSP 19922
BOE 1.7438 BRA 4.0226 BCI 2.4932 FSP -2969

FLIGHT TIME 206.00

DISTANCE 551.798

GAL  7.62 AZL 90.13 MCA 238.82 SMA 131.60
GAP  3.55 AZP 89,93 TAL 143.66 TAP 22.48
ZAP 125.39 ETS 338.20 ZAE 128.78 ETE 204,84
RAD 6367.6 VEL 11,704 PTH 2.06 vHP 4,410
INJ LONG  INJ RT ASC INJ AZMTH INJ TIME
49.64 2z. M 101,717 9 0 40
195.66 20.3¢9 64,65 23 4 58
29.32 22.35 109.13 10 20 17
176.5%6 19.92 63.32 24 1917
10.48 21.22 112.90 11 %M1 2
160.43 18.%0 59.64 121 49

MIO-COURSE EXECUTION ACCURACY

8GT 3306.9 SR 2318.7 8(3 1010.8
RRT .9908 RRF .9874 RTF .9892
8C8 5791.3 R23 .0322 R13  .990!
SG1 5784.2 8G2 287.6 THA 23.47

FLIGHT TIME 208.00

OISTANCE 557.969
GAL  T.81 AZL 90.34 HCA 242.05 SMA 131,54
GAP 4,03 AZP 89.84 TAL 143.27 TAP 25,32
ZAP 129.03 ETS 336.86 ZAE 127.57 ETE 201.96

RAD 63687.7 VEL 11,733 PTH  2.07 VWP 4,547
INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
47.19 22.86 108.74 911 0
199.04 21.07 65.32 22 %4 12
21.03 22.48 110.08 10 29 56
1719.77 20.80 64.20 24 913
8.9 21.30 113.80 1} 39 7
163.28 19.21 60.55 11320
MIO-COURSE EXECUTION ACCURACY
ST 5588.8 SCR 2085.0 SG3 954.!
RRT .9891 RRF .9837 RTF .9894
368 3965.0 R23 .0168 R13 .9898
S8G1 59%58.1 SG2 287.7 THA 20.30

FLIGHT YTIME 210.00

OISTANCE 564.111
GAL  B.01 AZL 90.54 HCA 245.28
GAP  4.52 AZP B9.77 TAL 142.86
ZAP 132.46 ET5 335.66 ZAE 126.37

SHA 131.46
TAP 28.14
ETE 199.52

RAD 6567.7 VEL
INJ LONG  INJ
45,14
202.26
25.11
182.8%

11.767 PTH
RT ASC
23.22
21.94
22.83
21.48

2.08
INJ AZMTH
109,54
66.43
110.85

65.13
6.90 21.63 114.52
166.03 20.11 61.51
MID-COURSE EXECUTION ACCURACY
SCY 5839.6 SGR 1876.1 SG3 695.3
RRT .9864 RRF ,9790 RTF ,9893
568 6133.5 R2) .0035 R13 .9896
86! 6126.% SG2 293.5 THA 17.63

VHP 4,707
INJ TIME
9 20 38
22 44 49
10 38 57
24 D 26
11 46 43
2% 2 2

FLIGHT TINE 212.00

OISTANCE 570.221

GAL  B.24 AZL 90,73 MCA 248,51 SMA 131,38
GAP  5.01 AZP 89.73 TAL 142,43 TAP 30,94
ZAP 135.66 ETS 334,56 ZAE 125.20 EVE 197.46
RAD 6567.7 VEL 11,805 PTH 2,09 vMP 4,887
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
43,43 23.77 110.18 9 29 40
205.37 22.99 67.39 22 36 36
23.52 23.36 111.47 10 47 26
185.82 22.54 66.10 23 %2 47
5.59 22.10 115.09 11 83 %6
168.71 21.18 62,54 24 55 39

MIO-COURSE EXECUTION ACCURACY
SCT 6061.0 SGR 1689.7 SC3 836.3

RRT .9828 RRF .9732 RTF ,9893
8GB 6292.1 R23 -.0082 R13 .9893
5G] 6284.9 SG2 301.2 THA 15.36

ARRIVAL DATE NOV 2 1967

vl 29.73)
v2 35.165
CLP-131.99

ECC 19113 INC 1297
RCA 106.4% APO 156.76
7AC 139.24 ETC 348.80

DPA  -B8.18 RAP 123.06
PO (ST TIM INJ 2 LAT
1740.8 -19.78
4016.6 9.54
1469 .4 -20.60
3763.) 10.32
1235.8 -22.17
3569.7 12.37 153.80
ORBIT DETERMINATION ACCURACY
ST 2269.1 SR 922.6 85 2251.%
CRT ,9931 CRS -.9736 (ST -.9936
LSA 3318.7 MSA 236.9 5S4 11.6
ELt 2447.5 EL2 100.2 ALF 22.03

ECC t.2567

ARRIVAL DATE NOV 4 1967

ECC
RCA
ZaC

19373 INC . 3424
106.05 APO 157.02
139.93 ETC 350.87

vi 29.731
v 35.17s%
CLP-135.52

DPA  -8.16 RAP 123.21
PO CST-TIM INJ 2 LAT
1703.5 -18.86
4073.4 11.26
1434,5 -19.68
817.7 12.05
1206.0 -21.86 1.
3618.9 14.14 156.
ORBIT DETERMINATION ACCURACY
ST 2458.9 SR 819.6 S8 2235.8
CRT  .9877 (RS -.9662 (ST -.9946
LSA 3414.9 MSA 235.4 SSA  11.8
ELY 2%89.0 EL2 121.8 ALF 18.26

ECC 1.2680
INJ 2 LONG

ARRIVAL CATE NOV 6 1967

E€CC
RCA
ZaC

Vi 29.731
v2 35.185%
CLP-138.78

. 19663 INC  .5424
105.61 APO 157.31
140.29 ETC 35%2.99

OPA  -4.34 RAP 123,55
PO (8T TIM INJ 2 LAT
1671.8 -18,
4126.9 12.
1404.9 -18.
3869.0 13,
1181.1 -21. 359,
3665.6 15. 159.
ORBIT OETERMINATION ACCURACY
87 2632.2 SR 723.1 ss 2207.2
CRT .9796 CRS -.9560 (ST -.9954
LSA 3502.9MSA 234.3 SSA 12.0
EL] 2726.1 EL2 140.3 ALF 15.10

ECC 1.2810
INJ 2 LONG
37.
199.
17.
175,

ARRIVAL OATE NOV 8 1967

ECC
RCaA
ZAC

19984 INC  .T7323
105.12 APO 157,63
140.35 ETC 35%5.08

Vi 29.731
v2 35.19%
CLP-141.81

OPA  -2.73 RAP 124.07

PO (ST TIM INJ 2 LAT
1645.2 -17.37
4177.5 14,
1380.1 -18.
3917.8
1160.5
3no.2 161,69

ORBIT DETERMINATION ACCURACY

ECC 1.2960

ST 2794.9 S®  636.1 55 2174.9
CRT .9684 CRS -.942% (ST -.9960
LSA 3590.5 MSA 233.3 ssa 12.1
€L 2862.2 €EL2 154.9 ALF 12,47



JPL TM 33-99

EARTH—VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH OATE APR 10 1967

HELJOCENTRIC CONIC

RL 149.87 LAL 00 LOL 199.44

RP  107.85 LAP .87 LOP 91.18

RC 103.470 GL  -5.73 6P -22.96

PLANE TOCENTRIC CONIC

€3 19.014 VML 4,360 OLA .67

LNCH AZMTH LNCH TIME L-I TIME
90.00 9 1 8 2023.01
90.00 21 9 1 4825783
100.00 10 22 47 1959.63
100.00 22 30 3 4564.44
110.00 11 31 44 1743.80
110.00 23 37 35 43%3.03

OIFFERENTIAL CORRECTIONS
T0€-1.8754 TRA 4,0819 1(3-2,3821
ROE -.2678 RRA 1.09€7 RC3 -.40%8
FOE-3.2538 FRA 5.8650 FC3-2.1607
BOE 1.8944 BRA 4,2266 BC3 2.4165

LAUNCH DATE APR 10 1967

MELIOCENTRIC CONIC

RL  149.07 LAL .00 LOL 199.44

RP  107.62 LAP 1.05 LOP 94.42

nC 105.723 GL  -6.62 GP -21.36

PLANETOCENTRIC CONIC

€3 20.179 wiL 4.492 OLA  -.37

LNGH AZMTH LNCH TINE L-1 TIME
$0.00 9 929 2204.98
90.00 21 2 0 4872.0€¢
100.00 10 30 39 1943.1%
100.00 ze 23 31 4609.12
110.00 11 38 30 1730.77
110.00 23 32 10 4394.26

OIFFERENTIAL CORRECTIONS
TDE-2.0372 TRA &,.3186 T(C3-2.3001
ROE - .2249 RRA 1.0299 RC3 -.3444
FOE-3.1617 FRA 5.6079 FC3-1.8192
BOE 2.0496 BRA 4.43968 BCY 2.3257

LAUNCH DATE APR 10 1967
MELIOCENTRIC CONIC
RL 149.87 LAL
RP 107.60 LAP 1.23
RC 107,975 GL -7.41
PLANETOCENTRIC CONIC
C3 21.491 VHL 4.636
LNCH AZMTH LNCH TIME
90.00 9 17 22
90.00 20 5% 51
100.00 10 38
100.00 22 17
110.00 11 44
110.00 23 27
DIFFERENTIAL CORRECTIONS

.00 LOL 199.44
LOP 97.6%

P -20.29

oLa -1.32
L-1 TIME
2190.75
4916.50
1930.34
4652.15
172112
4434.13

TOE-2.2012 TRA 4.5615
ROE -.1839 RRA .9T13
FOE-3.0647 FRA 5,3655
B0E 2.2089 BRA 4.6638
LAUNCH DATE APR 1D 1967
HELIOCENTRIC CONIC
RL 149.87 LAL
RP §07.58 LAP 1.41
RC 110.226 6L -8.10
PLANETOCENTRIC CONIC
C3 22.968 WL 4.793
LNCH AZMTH LNCH TIME
$0.00 9 24 49
90.00 20 %0 29
100.00 10 45 9

.00

100.00

22 12 51

110.00
110.00

13
23

$1 3
23 25

1¢3-2.2019%
RC3 -.2916
FC3-1.5128
8¢l 2.2211

LOL 199.44
LOP 100.89
P -19.14

oLA -2.18
L-1 TIME
2180.07
49%9.39
1920.96
4693.74
1714.62
4472.84

OIFFERENTIAL CORRECTIONS

TOE-2.3646. TRA 4.8154
RDE -.1438 RRA .9202
FOE-2.9607 FRA 5.1432
BOE "2.3690 BRA 4.9025

1C€3-2.0861
RC3 -.2453
FC3-1.2387
8c3 2.100%

VL 21.572
VP 38.143
ZAL 34,96

RAL 163.88
INJ LAT
-19.77

18.76
-20.79
19.77
-23.53
22.49

BAU .6142
FAU 04745
B8sSP 20479
FSP -2TT1

v 27.5%
vP 38.141
ZAL 34,58

RAL 164.0%
INL LAT
-19.33

19.89
-20.37
20.93
-23.14
2.1

BAU .6274
FAU .04240
8sP 21024
Fsp -2582

v 27,544
vP 38.138
ZAL 34,14

RAL 164.27
INJ LAT
-18.98

20.93
-20.04
22.00
-22.8%
24 .85

BAU
FAU
BsP
FSP

.6382
.03755
21513
-2399

v 27.5%0
vP 38.134
ZAL 33.72

RAL 164.53
INJ LAT
-18.72

21.88
-19.79
22.98
-22.66
2%.91

aav
FAU
-1 14
FSP

.6450
.032718
21880
-2215

FLITHT TIME 214.00

OISTANCE 576.298

ECC

RCA 104.%9 APO 157.99
ZAC 140.14 ETC 357.10

oPA
O

ARRIVAL DATE

.20338 INC

-1.29 RAP
CST TIM
1623.0
422%.8

INy 2
~16.

GAL  8.48 AZL 90.91 WCA 251.74 SMA 131.29
GAP  5.%2 ATP 89.73 TAL 141.98 TaP 33.72
ZAP 138.66 ETS 333.53 ZAE 124.08 ETE 195.73
RAD 6567.8 VEL 11.849 PTH  2.10 vHP 5.086
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
42.02 24.50 110.69 9 38 11
208.37 24.19 68.39 22 29 26
22.22 24.07 111.97 10 5% 26
188.71 23.75 67.12 23 46 7
4.5 22.17 115.55 12 0 48
171.33 22.42 63.55 24 % 8
MID-COURSE EXECUTION ACCURACY
SCT 6287.7 SGR 1925.1 8G3 778.7
RRT .9779 RRF .9660 RTF .9892
SGB 6440.9 R23 -.0175 R13  .9891
8C1 6433.4 G2 310.5 THA 13.44

FLIGHT TIME 216.00

OISTANCE 382.337

GAL 8.75 AZL 91.09 WCA 254.98 SMA 131.19
CAP  6.03 AZP 89,72 TAL 141.51 TAP 36.49
ZAP 141.47 ETS 332.52 TAE 123.03 ETE 194.26
RAD 6567.8 VEL 11.898 PTH  2.11 WP 5.304
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
40.87 25.3 111.10 9 46 14
211.29 25.55 69.42 22 23 12
21.18 24.94 112.36 11 3 2
191.52 25.12 68,16 23 40 20
3.72 23,60 115.89 12 121
173.90 23.81 64.63 24 45 24
MID-COURSE EXECUTION ACCURACY
SCT 6431.6 SCR 1379.8 8G3  T723.4
RRT .9T18 RRF  .9573 RTF  .9890
$GB 6578.0 R23 -.0248 R13 .9888
861 6570.2 SC2 320.2 THA 11.80

GAL
GAP

ZAP 144,09

RAD 63%67.9
INJ LONG
39,98
214.14
20.38
134.27

3.12
176,43

FLIGHT TIME 218.00

CISTANCE 588.336
9.05 AZL 91.26
6.56 AZ2P B9.T4
ETS 331.51
VEL PTH
INJ

11.953
RT ASC
26.40
27.04
25.94
26.62
24.57
25.33

HCA 2%8.21 SMA 131.09
TAL 141.02 TAP 39.23
7A€ 122.03% ETE 193.02

2.13 vHP  5.539
INJ AZMTH
111.41
70.48
112.66
69.23
116.14
65,74

INJ TIME
9 53 83
22 17 48
11 10 16
23 ¥ 2t
12 13 37
24 4y 22

MID-COURSE EXECUTION ACCURACY

1359.6
3964 .4
1143.8
3753.0

-17.

-19.

NOY

9140 V!

ve

124,76 ECC
LAT INJ
78

15.

16.

18.

cp-

201

10 1967

29.731
35.204
144.63

1.3129
2 LONG
34.62
.06
14.86
181.44
3sr.28
164.18

SCT 6585.% SCGR 1251.6 S¢3 671.0

GAL
GAP

RAD 6567.9 VEL 12.014 PTH

INJ LONG
39.3
216.92
19.79

RRT .9635 RRF .9470 RTF

SG8 6703.4 R23 -.0304 R13

SG1 6695.3 S62 329.7 THA
FLIGHT TIME 220.00

DISTANCE 594.292

.9888
.9886
10.40

9.37 AZL 91.43 HCA 261.45 SMA 130.99
7.10 AZP 89.79 TAL 140.52 TAP 41,97
ZAP 146.54 ETS 330.47 ZAE 121.11 ETE 191.96

INJ RT ASC INJ
27.55
28.66

21.08

196.98
2.72
178.94

28.25
25.68
26.99

70.33
116.31
66.88

2.14 vHP 5,792
AZMTH
111.64

71.5%6
112.87

INJ TIME
10 1 9
2213 9
11 17 10
23 31 5
12 19 38
24 37 %8

MID-COURSE. EXECUTION ACCURACY
SGT 6721.6 SGR 1138.8 SG3
.9535 RRF
SCB 6817.4 R23 -.0341 R1D
SG1 6809.0 S62 338.8 THA

RRT

9348 RTF

621.8
.9866
.9884

9.20

ORBIT DETERMINATION ACCURACY

ST

CRT
LSA
€L

(144
RCA
ZAC

OPA
PO

2943.8 SR 587.6

9526 CRS -.9242
3672.3 MSA 232.3
2991.5 ELZ 166.9

ARRIVAL CATE

.20727 INC 1.0891
104.00 APO 158.38
139.68 ETC 358.99

-.04 RAP 125.60
CST TIM INJ 2 LAT
1605.0 -16.29
4272.1 16.92
1343.4 -17.16
4009.1 17.78
1130.8 -19.47
3794.3 20.10

ss 2136.2
CST -.9965
554 12.2
ALF 10.26

NOV 12 1967

vl 29.731
vz 3%.212
CLP-14T7.25

ECC 1.3321
INJ 2 LONG
33.
203.
13,
184,
356.
166.

ORBIT DETERMINATION ACCURACY

8T

CRY
LSA
EL!

ECC
RCA
2AC

DPA

PO CST TIM
1590.8
4316.%
1330.3
40%2.1
1121.1
3634.1

3080.1 SR 487.6

.930%5 CRS -.8934
3748.8 M54 231.3
3113.4 EL2 176.7

ARRIVAL DATE

L21152 INC 1.2591
103.36 APO 158.82
139.00 £7C .72

1.0% RAP 126.%8
INJ 2 LAT
.91
.08
.79
.98
.15
.37

$S 2093.4
CST -.9970
S5SA 12.3
ALF 8.41

NOV 14 1967

vi 29.731
vz 3s.220
CLP-149.7)

€CC 1.3537
INJ 2 LONG
32.65
206.62
13.08
186.78
355.94
169.02

ORBIT DETERMINATION ACCURACY

ST

CRY
LSA
ELl

€cc
RCA
ZAC

OPA
PO

3204.2 SR

.8998 CRS -.8657

3819.5 MSA
3227.2 €L2

ARRIVAL DATE

L21616 INC 1.425)1
102.67 APO 159.30

138.13 ETC

1.98 RAP 127.69
INJ 2
-15.
19.
-16.

(ST TIm
1580 .1
4359.4
1321.0

426.0 S5

2047.7

CST -.9973
5S4 12.4
ALF 6.84

230.¢2
184.5

NOV 16 1967

vl 29.731
ve 35.227
2.29 CLP-152.02
ECC 1.3780
INJ 2 LONC
32.01
209.3
12.52

LAT
61
16
52

4093.7

1114.6
3872.8

-18.

20.09
94

22.56

189.37
355.56
171.39

ORBIT DETERMINATION ACCURACY

ST
CRY

EL]

3313.9 SR

372.4 S5

1997.8

.B567 CRS -.8196 (ST -.3976
LSA 3880.6 MSA 229.2 SSA

3329.3 EL2

191.2 ALF

12.5
5.52



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCN DATE APR 11 1967 FLIGHT TINE 70.00 ARRIVAL CATE JuN 20 1967
HELIOCENTRIC CONIC DISTANCE 119.424
AL 149.93 LAL  -.00 LOL 200.43 VL 12,758 GAL 44.18 AZL B85.28 MCA 23.07 SMA 82.54 ECC .91008 INC 4.7204 vI 29.723
RP  108.24 LAP 1.85 LOP 223.43 VP 29.06D GAP -64.15 ATP 835,66 TAL 174.21 TAP 197.28 RCA T.42 APO 157,67 v2 35,012
RC 106.74% GL 1.94 CP 2.62 ZAL 67.84 ZAP 40.44 ETS 186.45 ZAE 130.25 ETE 179.87 ZAC 163.07 €1C 98.R4 CLP 40,37
PLANETOCENTRIC CONIC
C3 495.434 WL 22,250 OLA 16,89 RAL 135.6% RAD 6572.3 VEL 24.834 PTH 3.34 VHP 34,675 CPA 26.34 RAP 82.8%5 ECC 9.1536
LNCH AZMTH  LNCH TINE L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 32 15 3471.18 -21.16 129.0% 50.32 70,73 530 6 2871.1 -23.%9 121.22
90.00 21 44 44 4850.94 19.30 209.9% 35.82 68.94 23 5 3 4250.9 16.3% 202.5%9
100 .00 6 5 9 311.61 -23.15% 1or. 17 481.08 70,54 6 57 59 2571.6 -2%.%9 99.82
100.00 22 54 3 4625.68 21.3% 192.5%8 3s5.01 68,56 24 11 39 4025.7 18.25% 185,15
110.00 T 3824 2079.77 -28.2% 87.64 $3.12 69.90 8 26 24 2219.8 -30.,712 79.3
110.00 23 37 45  4490.28 26.37 180.09 32.79 67.42 24 52 36 3890.3 23.08 172.48
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .28)3 TRA-2.3982 TC3 -.0971 BAU .643) SGT 808.1 SR 465.3 S(3 20.0 ST 280.9 sk 434.9 S5 2m.7
ROE-1.6773 RRA -.8378 RC3 -.0010 FAU .01040 RRT 0751 RARF -.067T RTF -.6052 CRT -.6273 CRS -.6377 (5T .9973
FOE -.2%546 FRA .T76315 FCY -.0182 B8P 19093 368 932.5 R23 -.0000 R13 -.6056 L5A 528.6 MSA 248.4 SSA 14.2
BOE 1.8503 BRA 2.4816 BC3 .0971 FsP -41 $G1 B809.2 $G2 463.4 THA 3.69 ELY  477.9 €EL2 199.1 ALF 117,14
LAUNGCH DATE APR 11 1967 FLIGHT TIME 12,00 ARRIVAL CATE JUN 22 1967
HELIOCENTRIC CONIC DISTANCE 124.182
RL 149.91 LAL  -.00 LOL 200.43 VL 13,626 GAL 41.67 AZL 86.19 MCA 26.25 SMA B3,T4 ECC .BB9I0 INC 3.8147 V1 29.123
AP 108.28 LAP  1.69 LOP 226.63 VP 29.436 CAP -61.40 AZP 86.58 TAL 173.27 TAP 199.52 RCA  9.29 APO 158.19 v2 34.999
RC 104.312 L 1.82 P 2.67 ZAL 66.37 ZAP 38.91 ETS 186,67 ZAE 129.98 ETE 179.60 ZAC 163.10 E1C 93.29 CLP 38.83
PLANETOCENTRIC CONIC
C3 456.520 Wi 21,366 DLA 18.3% RAL 137.09 RAD 6572.3 VEL 24.038 PTH 3.31 wP 33,916 DPA 26.56 RAP 84,69 ECC 8.5132
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 43 43 3442.73 -21.78 127.20 51.24 71.45 541 6 2842.7 -24.12 119.31
90.00 21 44 48 4865.40 19.73 210.87 36.81 69.27 23 5 5 4265.4 16.74 203.47
100.00 6316 3 3145.00 -23.74 106.02 51.95 11.28 T 828 2545.0 -26.07 98.00
100.00 22 93 10 4638.38 21.68 193.3% 36.03 68.88 24 12 28 4038.4 18.60 185.93
110.00 7 48 14 £2836.58 -28.78 86.04 53.89 10.71 8 35 51 22%6.5 -31.14 T7.63
110.00 23 39 21 4499.% 268.62 180.70 3s3.87 67.71 24 54 27 3699.6 23.36 173.06
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .8023 TRA-2.4239 TC3 -.1040 BAU .6346 SCT B44.2 SCR 472.5 SC3  21.5 ST 297.8 SR 439.% §s  286.%
ROE-1.6264 ARA - . 6432 RC3 -.0007 FAU .01037 RRT .O799 RRF -.0723 RYF -.623% CRT -.6313 CRS -.6468 (ST ,9973
FOE -.2717 FRA  .7892 FC3 -.03197 B8P 2011 S4B 967.4 R23 -.0001 RIS -.6234 LSA 546.3 MSA  255.% 5SaA 14.5
BOE 1.8135 BRA 2.5078 BC3 .1040 FSP -44 8G1 B845.4 SC2 47D.3 THA 3.Nn EL] 488.6 €12 207.8 ALF 118.84
LAUNCH DATE APR 11 1967 FLICHT TIME 74.00 ARRIVAL O%TE  JuN 24 1967
HELIOCENTRIC CONIC OISTANCE 129.103 _
RL 149.91 LAL  -.00 LOL 200.43 VL 14,452 GAL 39.4% A2L B86.91 HCA 29.4) SMA 84,98 ECC .B6707 INC 3.0929 v1I 29.723
RP  108.32 LAP 1.52 LOP 229.82 VP 29.812 (AP -58.80 AZP BT.31 TAL 172.33 TAP 201.76 RCA 11.30 APO 158.67 v2 34,986
RC 101.881 oL 1.68 oP 2.73 ZAL 64,94 ZAP 37,40 ETS 186.91 ZAE 129.78 ETE 179,31 ZAC 162.96 ETC 87.69 CLP 37,32
PLANETOCENTRIC CONIC
C3 420.883 vHL 20.51% DLA 17.80 RAL 138.48 RAD 6572.2 VEL 23.28% PTH  3.29 VHP 32.39% OPA 26.76 RAP B86.56 £CC 7.9267
LNCH AZMTH LNCW TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 54 54 3414.04 -22.3%9 12%.32 52.04 12.20 5 51 48 28314.0 -24.62 117.35
90.00 21 44 42 4879.3% 20.07 211.7% 37.74 69.%9 23 6 2 4279.4 17.11 204,33
100.00 6 26 42 3118.02 -24,32 104.22 s2.71 12.06 -7 18 40 2518.0 -26.54 96.13
100.00 22 53 36 4650.60 21.96 194,18 36.97 69.19 24 13 6 4050.6 18.93 186.69
110.00 T 57 50 2832.85 -29.%0 84,40 54,55 T1.55 8 45 3 2232.8 -31.%4 75.90
110,00 23 40 %6 4508,54 26.85 181.30 34.87 68.00 24 56 5 3908.5 23.62 173.62
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .8227 TRA-2.4508 TC3 -.1111 BAU .62%3 SCT B81.T SGR 479.1 803 23.3 ST 315.4 SR 443.6 58 302.7
ROE-1.5783 RRA -.6470 RC3 -.0003 FAU .01034 RRT .0849 RRF -.0770 RTF - ,6404 CRT -,6347 (RS -.6549 (ST ,9974
FOE -.2890 FRA .B8174 FC3 -.0213 8SP 2122 S$GB 1003.5 R23 -.0003 R1) -.6408 LSA 9564.7 MSA 262.4 554 14.7
BOE 1.7772 BRA 2.5348 BC3  .1111 FSP -48 SG3 883.1 S62 476.7 THA 3,73 EL1 499.4 ELZ 216.5 ALF 120.64
LAUNCH OATE APR 11 1967 FLIGHT TIME 76.00 ARRIVAL OATE JUN 26 1967
HEL TOCENTRIC CONIC DISTANCE 134.17%
RL 149.91 LAL  -.00 LOL 200.43 VL 15.237 GAL °37.45 AZL 87,50 HCA 32.61 SMA B86.27 ECC .84427 INC 2.5011 v1 29.723
RP 108.36 LAP 1.35 LOP 233.02 VP 30.185 GAP -56.33 AZP B87.89 TAL 171.38 TAP 203.99 RCA 13.43 APO 159.10 v2 34.973
RC 99.454 CL 1.54 6P 2.79 ZAL 63.56 ZTAP 35.92 ETS 187.18 ZAE 129.63 ETE 179.00 TAC 162.65 ETC 82.16 CLP 35.83
PLANETOCENTRIC CONIC
€3 388.194 vWL 19.703 DLA 17.24 RAL 139.81 RAD 6572.1 VEL 22.572 PTH  3.26 VHP 31.310 OPA 26.95 RAP BB8.46 ECC 7.3887
LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM [NJ 2 LAT INJ 2 LONG
90.00 5 S48 3385.02 -22.98 123.40 52.72 12.99 6 213 27185.0 -25.10 115.36
$0.00 21 44 27 4892.78 20,38 212.61 38.58 69.9] 23 5 %9 4292.8 17,46 205.15%
100.00 6 37 5 3090 .64 -24.88 102.3%8 53.36 72.87 7 28 3¢ 2490.6 -26.99 94.21
100.00 22 %5 % 4662.39 22.24 194,94 37.85 69.50 24 13 33 4062 .4 19.25% 187.42
110.00 8 T13 2808.65 -29.81 82.70 55,09 T2.44 8 54 2208.7 -31.92 T4.)2
110.00 23 42 12 4517.14 27.06 181.87 35.80 68.27 24 57 29 3917.1 23.87 174.16
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TDE . .B427 TRA-2.4784 TC3 -.118% PAU 6151 SCT 920.7 SGR 485.3 SC3  24.8 ST 333.9 SR 447.2 s5  319.3
ROE-1.5242 RRA -.6491 RC3 .0002 FAu .01032 RRT 0900 RRF -.0821 RIF -.657) CRT -.6375 CRS .6621 CST .9974
FOE -.3067 PRA .8459 FC3 -.0230 BSP 2243 SG8 1040.8 R23 -.000% R13 -.6577 LSA 583.9 MSA 26B.9 SSA 14.9
BDE 1.7416 BRA 2.5619 BC3 .1185 FsP -53 SG1 922.1 SC2 482.6 THA 3,74 ELt  510.6 EL2 225.3 ALF 122.54
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JPL TM 33-99

EARTH—VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 11 1967

HELIOCENTRIC CONIC

RL 149.91 LAL -.00 LOL 200.43

RP 108.40 LAP 1.17 LOP 236.21

RC 97.034 GL 1.38 GP 2.8%

PLANETOCENTRIC CONIC

C3 358.167 VWL 18.92% DLA 16.68

LNCH AZMTH LNCH TIME L-1 TIME
90.00 $ 16 25 3355.65
90.00 21 44 ) 4905.66
100.00 6 47 13 3062.84
100.00 22 %5 %5 4673.70
110.00 816 21 2783.95
110.00 23 43716 4525.3%

DIFFERENTIAL CORRECTIONS

TOE .8647 TRA-2.5038 TC3 -.1259
ROE-1.4728 RRA -.6496 RC3 .0008
FDE -.3251 FRA 8745 FC3 -.0250
BOE 1.7079 BRA 2.5867 BC3 .1239

LAUNCH DATE APR 11 1967

HEL IOCENTRIC CONIC

RL 149.91 LAL -.00 LOL 200,43

RP 108.44 LAP .99 LOP 239.39

RC 94,621 GL 1.20 GP 2.93

PLANETOCENTRIC CONIC

€3 330.356 vHL 18,181 OLA 16.11

LNCY AZMTH LNCH TINE L-1 TIME
90.00 5 26 46  3325.89
90.00 21 43 27 4917.99
100.00 ¢ 57 & 3034.59
100.00 22 5% 48 4684.%2
110.00 8 25 16 27%.72
110.00 23 44 T 4533.18

OIFFERENTIAL CORRECTIONS

TOE .8835 TRA-2.5322 TC3 -.1338
ROE-1.4215 AMA -.648T RCI .0014
FOE -.3434 FRA 9039 F(C3 -.0271
POE 1.6737 BRA 2.6140 BCY .1338

LAUNCH DATE APR 11 1967

HELIOCENTRIC CONIC

AL 149.91 LAL -.00 LOL 200.43

RP  108.48 LAP .81 LOP 242.58

RC 92.217 G 1.01 GP 3.00

PLANETOCENTRIC CONIC

C3 305.138 VWL 17.468 OLA 15.54

LNCH AZMTH LNCH TIME L-1 TIME
90.00 s 36 52 3295.71
90.00 21 42 42 4929.77
100.00 T 6 4% 3005.87
100.00 22 5% 3 4694 .84
110.00 8 33 %8 2732.95
110.00 23 44 46 4540.53

DIFFERENTIAL CORRECTIONS

TOE .9016 TRA-2.5609 TC3 -.1419
ROE-1.3702 RRA -.6464 RC3 0022
FOE -.3622 FRA .9338 F(C3 -.0294
BOE 1.6402 BRA 2.6412 BC3 .1419
LAUNCH OATE APR 11 1967
HELIOCENTRIC CONIC

RL 149.91 LAL
RP 108.51 LAP .63
RC 89.824 GL .81

PLANE TOCENTRIC CONIC
€3 281.721 WL 16,785
LNCH AZMTH LNCH TIME
90.00 8 46 43
90.00 21 41 48
100.00 716 9
100.00 22 %% 3
110,00 8 42 27
110.00 23 45 14

DIFFERENTIAL CORRECTIONS

TOE .9189 TRA-2,589% 1C3 -.1%02
ROE-1.3189 RRA -.6428 RCY .0032
FOE -.3813 FRA .9643 FC3 -.0320
B80E 1.6075 BRA 2.6681 BCY .1%03

-.00 LOL 200.43
LOP 243.76

14 3.09

OLA 34.95
L-1 TIME
3265.08
4941.01
2976.65
4704.67
2106.60
4547 .48

vL 15,982
vP 30,354
TAL 62.22

RAL 141,09
INJ LAT
-23.5%

20.68
-2%.42
22.51
-30.31
2r.27

BAV .6028
FAU .01033
BSP 2439
FspP -58

VL 16.689
vp 30.915
ZAL 60,93

RAL 142.32
INJ LAT
-24.10

20.96
-25.9%
22.76
-3%0.718
27.46

BAU
FAV
8spP
FspP

.5912
01034
2578
-63

17.3%8
31.267
59.67

vL
ve
TAL

RAL 143.49
INJ LAT
-24.63

21.23
~26.45
23.00
-31.24
27.64

BAU .5789
FAU .01036
Bsp 2723
FsP -68

VL 17.992
v 31.610
ZAL 98.46

RAL 144,61
INJ LAY
-25.14

21.48
-26.93
23.22
-31.68
21.81

BAU .5660
FAU .01040
8sp 2878
FsP -T4

FLIGHT TIME 78,00 ARRIVAL CATE JUN 28 1367
DISTANCE 139.388
GAL 35.64 AZL B8.00 HCA 35.80 SMA B87.59 €CC ,82089 INC 2.0043 v1 29.723
GAP -53.99 AZP B8.37 TAL 170.42 TAP 206.21 RCA 15.69 APO 159.50 v2 34.960
ZAP 34.47 ETS 187.46 ZAE 129.53 ETE 178.66 ZAC 162.18 ETC 76.80 CLP 34.37
RAD 6572.0 VEL 21.897 PTH  3.23 vHP 30.258 OPA 27.12 RAP 90.40 ECC 6.8945
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
121.43 53.30 73.81 612 21 2755.6 -25.%5% 113,33
213.44 39.36 10.22 23 5 47 4305.7 17.80 205.95
100.49 53.90 73.72 7 38 16 2462.8 -27.41 92.25%
195.67 38.64 69.80 24 13 48 4073.7 19.56 188.12
80.94 $5.53 73,37 9 2 45 2183.9 -32.28 12.29
182.42 36.65 68.54 24 58 4) 3925.4 24.11 174.68
MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
SGT 960.1 SGR 490.9 $C3 26.6 ST 353.7 SR 450,1 SS 336.5
RRT .0941 RRF -.0868 RTF -,6739 CRT -.6414 CRS -.6693 (ST .9974
sGB 1078.3 R23 -.0012 R13 -.6743 LSA 604.4 MSA 2T4.7 S5A 15.1
$G1 961.6 562 487.9 THA 3.7 EL] 522.6 €L2 233.7 ALF 124.61
FLIGHT TIME 80.00 ARRIVAL DATE JUN 30 1967
OISTANCE 144.736
CAL 33.98 AZL 88.42 HCA 38.98 SMA 88.95 ECC .79714 INC 1.5788 V1 29.723
CAP -S1.77 AZP B88.77 TAL 169,46 TAP 208,44 RCA 18.04 APO 159.85 v2 34.947
ZAP 33.04 €TS 187.78 ZAE 129.48 ETE 178.30 ZAC 161.54 ETC 71.70 CLP 32.93
RAD 6571.9 VEL 21.2%7 PTH 3,20 VHP 29.239 OPA 27.28 RAP 92.36 ECC 6.4401
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
119.43 53.77 74.67 6 22 12 2725.9 -25.98 111.26
214.23 40,06 10.%2 23 525 4318.0 18.12 206.71
98.56 54.32 74,61 T 47 41 2434.6 -27.81 90.25
196.37 39,37 10.08 24 13 53 4084.5% 19.84 188 .80
79.13 55.8% 74.35 911 15 21%8.7 -32.62 70.40
182.9% 37.42 68.80 24 %9 40 3933.2 24.33 175.18
MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
$GT 1002.0 SGR  496.0 SG3 28.6 ST 373.9 SR 452.5% SS 354.0
RRY .0996 RRF -.0922 RTF -.6897 CRT -.6431 CRS -.6751 (ST .9973
$68 1118.0 R23 -.0016 R13 -.6901 LSA 625.3 M5A 280.) SSA 15.3
$G1 1003.6 $62 492.7 THA 3.72 ELY 534,65 EL2 242.3 ALF 126.70
FLIGHT TIME 82.00 ARRIVAL DATE JuL 2 1967
DISTANCE 150.209
GAL 32.45 ATL BB.T9 HCA 42.16 SMA 90,33 £CC LT7316 INC 1.2084 VI 29.723
GAP -49.65 AZP 89.10 TAL 168.50 TAP 210.66 RCA 20.49 APO 180.16 vZ 34.935
7AP 31.64 ETS 188.13 ZAE 129,49 ETE 177.91 7AC 160.7% ETC 66.94 CLP 31,51
RAD 6571.7 VEL 20.651 PTM  3.17 VHP 28.250 OPA 27.41 RAP 94.3% E£CC 6.0218
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
117.37 54,12 75.57 6 31 48 2695.7 -26.38 109.14
214.99 40.68 0.8 23 4 52 4329.8 18.42 207.4%
96,57 54,64 75.54 7 56 50 240%.9 -28.18 88.20
197.05 40.01 70.36 24 13 46 4094 .8 20.11 109.44
71.26 56.05 75.36 919 3 2132.9 -32.93 68.45
183.45 38.11 69.04 2% 027 3940.5 24,54 175.65
M10-~COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SCT 1045.6 SGR 500.5 sG3  30.6 ST 395.1 SR 454.2 58 371.9
RRT .1053 RRF -.0979 RTF -.7050 CRT -.6444 CRS -.6804 CST .9972
$68 11%9.2 R23 -.0021 R13 -.7054 LSA 647.3 MSA 285.6 SSA 15.5
8¢l 1047.3 SG2 496.9 THA 3.72 EL] 547.3 EL2 250.7 ALF 128 .87
FLIGHT TIME 84.00 ARRIVAL OATE JuL 4 1967
DISTANCE 155.800
GAL 31.03 AZL 89.12 MCA 45.34 SMA 91,73 ECC .74911 INC ,8809 V1 29.723
GAP ~47.64 AZP 89.38 TAL 167.55 TAP 212.89 RCA 23.01 APO 160.44 V2 34.923
ZAP 30.26 ETS 188.51 ZAE 129.56 ETE 177.50 ZAC 15%9.82 ETC 62.%3 CLP 30.12
RAD 6571.6 VEL 20.076 PTH  3.14 VWP 27.290 OPA 27.53 RAP 96.36 ECC 5.6364
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
118.27 54,35 76.51 6 41 8 2665.1 -26.74 106.97
215.72 41.23 71.09 23 4 9 4341.0 18.70 208.15
94,53 54.83 76.51 8 9 46 23716.7 -28.52 86.09
197.69 40.58 10.63 24 13 27 4104.7 20.37 190.06
75.34 56.14 76.43 9 27 34 2106.6 -33.22 66.4%
183.92 38.72 69.27 25 1 1 3947.5 24.74 176.09
MID-COURSE EXECUTION ACCURACY ORBIT DETEAMINATION ACCURACY
SGT 1090.8 SGR  304.4 3G 3.8 ST 417.1 SR 45%,.4 88 390.3
RRT .)112 RRF -.1039 RTF -. 1197 CRY -.6452 CRS -.68%1 (ST 9970
sG8 1201.8 R23 -.0026 R13 -.7208 LSA 670.2 MSA 250.3 8SA 15.7

s¢1 1092.6 SC2 500.4 THA  3.72
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JPL T™ 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH OATE APR 11 1967 FLIGHT TIME 86.00 ARRIVAL DATE JuL 6 1967
HELIOCENTRIC CONIC DISTANCE 161,50%
RL 149.91 LAL  -.00 LOL 200.43 VL 18.591 GAL 29.69 AZL B89.41 MCA 48.52 SMA 93.14 ECC 72511 INC .587T VI 29.72)3
RP 108,55 LAP 44 LOP 248.94 VP 31,942 GAP 45,71 AZP 89.61 TAL 166.60 TAP 215.12 RCA 25.60 APO 160.67 V2 34.911
RC 87,444 ¢ .59 ¢P 3.18 ZAL 57.29 ZAP 28.90 ETS 188.94 ZAE 129.69 ETE 177,05 ZAC 158.77 ETC %8.50 CLP 28.74
PLANETOCENTRIC CONIC
€3 260.131 VHL 16.129 DLA 14.36 RAL 145.68 RAD 6575.5 VEL 19.53) PTH  3.11 VHP 26.358 OPA 27.63 RAP 98.40 ECC 5.20811
LNCH AZMTH LNCH TIME -] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH. INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90,00 5 56 19 3g33.94% -25.61 113,11 54,47 17.49 6 50 13 2633.9 -27.08 104.75
90.00 21 40 43 495;.70 21.Mn 216.42 4,70 T1.36 23 315 4381.,7 18.97 208.82
100.00 725 20 2946.89 -27.39 92,44 54,91 77.53 8 14 26 2346.9 -28.83 83.93
100.00 22 54 23 4713.99 23.43 198.31 41.07 10.89 24 12 57 4114.0 20.61 190.65%
110.00 8 30 44 2679.66 -32.09 73.34 56.11 T7.54 9 3% 24 2079.7 -33,47 64.38
110.00 23 45 28 455398 21.97 184,36 39.2% 69,49 2% 1 22 39%4.0 24,92 176.51
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9356 TRA-2.6180 TC3 -,1588 BAU .5525 SGT 3137.8 SGR 507.7 $G3 35.2 ST 440.0 SR 455.8 s8s 409.2
ROE-1.2679 RRA -.6379 RC3 .0043 FAU .0JD4S RRT  .11T4 RRF -,1102 RTF -.7338 CRT -.645% CRS -.6893 (3T ,9969
FOE -.4008 FRA .9954 FC3 -.0348 B3P 3038 SGB 1245.9 R23 -.0032 R1Y -.7342 LSA 694.2 MSA 294.%5 SSA  15.9
BOE 1.5757 BRA 2.6946 BC3 .1%589 FSP -81 SG1 1139.7 8G2 503.4 THA 3,73 ELY 574.8 EL2 266.5 ALF 133.44
LAUNCH OATE APR 11 1967 FLIGHT TIME 88.00 ARRIVAL DATE JuL 8 1967
HELIOCENTRIC CONIC DISTANCE 167,308
RL  149.91 LAL -.00 LOL 200.43 VL 19.159 GAL 28.44 AZL B£9.68 HCA 51.69 SMA 94.56 ECC .7052T INC .3222 v1 29.72)
RP  108.5%9 LAP +23 LOP 252.12 VP 32.263 GAP -43.87 AZP £9.80 TAL 165.66 TAP 217,36 RCA 28.2% APO 160.87 v2 34.899
RC 85.078 GL .38 oP 3.28 ZAL 56.16 ZAP 27.56 ETS 189.43 ZAE 129.88 ETE 176.57 ZAC 157.60 ETC 54.85 CLP 27.38
PLANETOCENTRIC CONIC
C3 240.217 VML 15.499 DLA 13.76 RAL 146.70 RAD 6571.4 VEL 19.014 PTH 3.08 VHP 25,452 DPA 27.71 RAP 100.46 ECC 4.9534
LNCH AZMTH LNCH TIME -1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 6 54 3g02.28 -26.08 110.90 54.48 18.51 6 59 3 2602.3 -27.38 102.49
90.00 21 3y 27 4961 .86 21.93 217.08 42.10 71.63 2y 2 9 4363.9 19.22 209 .46
100.00 7 34 17  2916.%9 -27.81 90.29 54,88 78.58 8 22 %3 2316.6 -29.11 B81.72
100.00 22 53 33 4722 .02 25.63 198.89 41 .48 11,14 24 12 16 4122.8 20.84 191.21
110.00 8 358 48 2652.09 -32.48 .29 55,96 78.70 9 43 0 2052.3 -33.69 62.26
110.00 23 45 N 4560.058 28.11 184,77 39.70 69.70 25 1 N 3960.1 25.09 176.90
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9516 TRA-2.6438 TC3 -.1676 BAU .5384 SGT 1186.4 SGR 510.4 SG3 37,7 ST  464.0 SR 4%5.6 SS  424.5
ROE-1.2170 RRA -.6319 RC3 .00%6 FAU .01051 RRT .1238 RRF -.1169 RTF -,747% CRT -.6456 CRS -.6930 CST .9966
FOE -.4209 FRA 1.0271 FC3 -.0379 BSP 3209 $68 1291.6 R23 -.00%9 R13 -,7479 LSA_ 719.3 MSA 298.1 SSA 16.1
BOE 1.%449 BRA 2.7202 BCY .1677 FSP -87 8G1 1188.9 5G2 505.6 THA 3.72 ELl  589.9 ELZ2 273.7 ALF 13%.80
LAUNCH DATE APR 11 1967 FLICHT TIME 90,00 ARRIVAL DATE JUL 10 1967
HELIOCENTRIC CONIC CISTANCE 173.206
RL  149.91 tAL  -.00 LOL 200.43 VL 19.696 CAL 27.26 AZL 89.92 HCA 54,87 SHA 9%.99 ECC .67767 INC .0776 v1 29.723
RP 108,62 LAP 06 LOP 255.29 VP 32.573 GAP -42.11 AZP 89.95 TAL 164.74 TAP 219.60 RCA 30.94 APO 161.03 v2 34.888
RC 82.729 GL 09 P 3.38 TAL $5.07 ZAP 26.24 ETS 189.97 ZAE 130.12 ETE 176,05 ZAC 156.34 ETC 51.%4 CLP 26.04
PLANETOCENTRIC CONIC
€3 221.840 VHL 14.894 DLA 13.16 RAL 147.66 RAD §571.3 VEL 18.525 PTH  3.0% VHP 24,572 OPA 27.77 RAP 102.%3 ECC 4.6509
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 6 14 S0 3170.03 -26,48 108.63 54.37 79.%8 7T 140 2510.0 -271.65 100,16
90.00 21 38 1 4971.%2 22.14 217.712 42.41 T1.88 23 0O 52 4371.5 19.46 210.07
100.00 7 43 2 288%.60 -26.21 88.07 94,73 79.68 831 7 2285.6 -29.35 79.45
100.00 22 %2 0 4731.,17 23.81 199.44 41,80 11.37 24 11 22 4131.2 21.0% 191.74
110.00 9 6 41 2623.8% -32.84 69.16 55.69 79.91 9 50 25 2023.9 -33.88 60.08
110.00 23 45 21 4565.69 28.24 185,168 40.07 69.89 25 1 26 3965%.7 25.24 177.27
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9663 TRA-2.6734 TCY -.1765 DAV .5240 86T 1237.0 SGR 512.6 SG3 40.% 57 488.7 SR 454.8 SS 448 .4
RDE-1.1664 RRA -.6249 RCY .0071 FAU .01059 RRT .1306 RRF -,1240 RTF -,760% CRT -.645%0 (RS -.6962 CST .9964
FOE -.4414 FRA 1.0597 FC3 -.0413 BSP 3379 8$GB 1339.0 R2) -.0046 R13 -,7609 LSA T45.5 MSA  301.3 SSA 16.2
BOE 1.5148 BRA 2.745% BC3 .1767 FSP -95 861 1239.2 862 507.3 THA ¥, 72 EL] 605.9 €L2 280.3 ALF 138.19

LAUNCH DATE APR 11 1967

HELIOCENTRIC CONIC

FLIGHT TIME 92.00

DISTANCE 179.197

ARRIVAL OATE

JUL 12 1967

RL 149.91 LAL  -.00 LOL 200.43 VL 20.203 GAL 26,15 AZL 90.15 HCA 58.04 SMA 97.41 ECC .65440 INC .1450 V1 29.723
RP 108.65 LAP  -.12 LOP 258.47 VP 32.871 GAP -40.43 AZP $0.08 TAL 163.82 TAP 221.86 RCA 33.67 APO 161.16 vZ 34.877
RC  80.398 GL -.18 GP 3.30 ZaL 84.02 ZAP 24,94 €TS 190.59 ZAE 130.43 ETE 175.49 ZAC 155.00 €TC 48.57 CLP 24.71
PLANETOCENTRIC CONIC
€3 204,879 vHL 14.314 OLA 12.54 RAL 148.58 RAD 6571,1 VEL 18.061 PTM 3,01 VHP 23.717 DPA 27.81 RAP 104.63 ECC 4.3718
LNCH AZMTH LNCHM TIME L-I-TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00Q 6 23 47 337,158 -26.86 106.3%0 S4.14 80.68 716 4 25371 -27.87 97.78
90.00 21 36 23 4980.70 22.33 218.32 42,64 T2.12 22 %9 23 4380.7 19.68 210.6%
100.00 T 51 34 28%4.00 -28.58 85.79 54.46 80.83 83 8 225%4.0 -29.55 17.12
100.00 22 51 16  4739.08 23.98 199.97 42.05 T1.60 24 10 15 4139.1 21.25 192.24
110.00 9 14 22 2994.93 -33.16 66.96 55.31 81.17 9 %7 37 1994.9 -34.02 57.83
110.00 23 44 38 4570.92 28.37 185,51 40.35 .07 25 1 9 3970.9 25.39 177.60
DIFFERENTIAL CORRECTIONS MIO-COMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9808 TRA-2.7001 TC3 -.1857 BAU .5091 SCT 1289.4 SGR  514.0 SGC3  43.4 ST 514.5 SR 453.2 35  468.9
RDE-1.1161 RRA -.6169 RC3 0088 FAU .01069 RRT 1378 RRF -.1315 RTF -.7730 CRT -.6442 CRS -.6991 (ST .9961
FOE -.4625 FRA 1.0931 FC3 -.0452 BSP 3460 SGB 1388.1 R23 -.0054 R13 -.7734 LSA 772.9 MSA 303.9 SSA  16.4
BOE 1.4838 BRA 2.7697 BC3 .18%9 FSP  -103 861 1291.7 sG2 %08.2 THA 3.72 ELY 623.0 EL2 286.2 ALF 140.59
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JPL T™M 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH CATE APR 11 1967 FLIGHT TIME 94.00 ARRIVAL CATE JUL 14 1967
HELIOCENTRIC CONIC DISTANCE 185.273
RL  149.91 LAL -,00 LOL 200.43 VL 20.683 GAL 25.09 AZL 90.35 HCA 61.21 SMA 98,83 ECC .63153 INC .3545 Vi 29.723
RP 108,69 LAP -.31 LOP 261.64 VP 33,157 GAP -38.83 AZP 90.17 TAL 162.91 TAP 224.13 RCA 36.42 APO 161.25 v2 34.867
RC 18.089 Gt -.48 GP 3.62 ZAL 53.01 ZAP 23.66 ETS 191.30 ZAE 130.81 €7€ 174.88 ZAC 153.58 ETC 45.90 CLP 23.40

PLANETOCENTRIC CONIC
C3 189.220 VWL 15,756 DLA 11.92 RAL 149.44 RAD 6571.0 VEL 17.622 PTH 2.98 VHP 22.885 OPA 27.83 RAP 106.73 ECC 4.1141
LNCH AZMTH  LNCH TIME L-1 TINE INS LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC

90.00 6323 3103.60 -271.21 103.91 53.80 81.84 T 24 15 2%03.6 -28.06 95.35
90.00 21 34 32 4989.43 22.51 218.90 42.79 12.36 22 57 42 4389.4 19.89 211.21
100.00 T 59 56 2821.70 -28.90 83.45 54.07 82.02 8 46 57 2221.7 -29.71 T4.74
100.00 22 49 49 4746.56 24.14 200.47 42,22 11.82 24 8 56 4146.6 21.43 192.72
110.00 9 21 53 2565.28 -33.4% 64,70 54.80 82.49 10 4 38 1965.3 -34.12 55.52
110.00 23 44 2t 4575,73 28.48 18%.8% 40.3%5 .24 25 037 3975.7 25.5%2 1717.92
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .994% TRA-2,7255 TC3 -.1948 BAU .493% 8CT 1343.5 SGR 514.9 SG3 46,5 57 541.3 SR 450.8 55  490.0
ROE-1.0662 RRA - .6080 RC3 .0107 FAU .01080 RRT 1453 RRF -,1395 RTF -.7851 CRT -.643] CRS -.7016 CST .99%8
FOE -.4842 FRA 1.1273 FT3 -.0494 BSP 3754 SCB 1438.8 R23 -.0065 R13 -.7855 LSA 801.6 MSA 305.8 SSA 16.%
BOE 1.4580 BRA 2.7925 BC3 .1951 FsP  -111 8G1 1345.9 SG2 508.5 THA 3.72 EL)] 641.4 EL2 291.4 ALF 142.98
LAUNCH DATE APR 11 1967 FLIGHT TIME 96,00 ARRIVAL DATE JUuL 16 1967
HELIOCENTRIC CONIC DISTANCE 191.427

RL 149.91 LAL  -.00 LOL 200.43 vi 21.136 GAL 24,08 AZL 90.55 HCA 64,38 SMA 100.25 ECC .60911 INC 3517 vi 29.72)
RF 108.72 LAP  -.50 LOP 264.81 VP 33.431 GAP -37.26 AZP 90.24 TAL 162.03 TAP 226.41 RCA 39.19 APO 161.31 v2 34.857
RC 75.80% L -.B1 GP  3.76 TAL $2.0% ZAP 22.40 ETS 192.11 ZAE 131.25 ETE 174.22 ZAC 152.09 ETC 43.49 (LP 22.10
PLANETOCENTRIC CONIC )

C3 174.765 WL 13.220 OLA 11.28 RAL 150.26 RAD 6570.9 VEL 17.207 PTH  2.94 WP 22,076 OPA 27.84 RAP 108.86 £CC 3.8762
LNCH AZMTH LNCH TIME L-1 TIME  INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC

90.00 641 3 3069.33 -21.%2 101 .45 53.34 83.03 7 32 14 2469.) -28.19 92.85
90.00 21 32 29 4997.76 22.68 219.45 42.86 72.%8 22 55 47 4397.8 20.09 211.74
100.00 8 8 6 27188.67 -29.19 81.03 53.57 83.26 8 54 35 2188.7 -29.82 72.29
100,00 22 48 9 4753.65 24.29 200.94 42.30 12.02 24 122 4153.7 21.61 193.17
110.00 9 29 13 2934.87 -33.69 62.36 54,17 63.85 10 11 27 1934.9 -34.18 83.15%
110.00 23 43 32 4580.22 28.%8 186.15 40.67 10.40 24 59 52 3980.2 25.64 178.21
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT ODETERMINATION ACCURACY
TOE 1.0077 TRA-2.7494 TC3 -.2039 BAU .477% SGT 1399.3 8GR 515.0 SG3 49.8 ST 569.1 SR 447.7 SS $11.8
RDE-1.0167 RRA -.59683 RC3 .0130 FAU .01094 RRT .1532 RRF -.1481 RTF -.7966 CRT ~-.6418 CRS -.7037 (ST .9955
FOE -.5067 FRA 1,1625 FC3 -.0542 BSP 3963 SCB 1491.1 R23 -.0076 R13 -.7970 LSA B831.7 MSA 307.1 SSA 16.7
BOE 1.4315 BRA 2.8138 BC3 .2044 FSP -121 SG1 1401.8 862 508.0 THA 3.72 EL1 661.0 ELZ2 295.6 ALF 145.34
LAUNCH OATE APR 11 1967 FLIGHT TIME 98.00 ARRIVAL CATE JuL 18 1967
HECIOCENTRIC CONIC DISTANCE 197.654
RL  149.91 LAL -.00 LOL 200.43 VL 21.564 GAL 23.12 AZL 90.74 HCA 67,55 SMA 101.65 ECC .S8719 INC .7385 v1 29.723
RP 108.7%5 LAP -.68 LOP 267.98 VP 33.694 GAP -35,76 AZP 90.28 TAL 161.15 TAP 228.70 RCA 41,96 APO 161.35 v2 34.848

RC 73,549 CL -1.15 GP 3.91 ZAL $1.12 ZAP 21.16 ETS 193.05 ZAE 131.77 ETE 173.50 ZAC 150.%4 ETC 41.33 CLP 20.81
PLANE TOCENTRIC CONIC
C3 161.421 VML 12.70% OLA 10.63 RAL 151.02 RAD 6570.8 VEL 16.815 PTH 2.91 VHP 21.290 OPA 27.82 RAP 110,99 ECC 3.6366

LNCH AZMTH LNCH TIME -1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 6 49 28 3034.31 -21.18 98.92 52.17 R4.27 T 40 2 2434.3 -28.28 90.29
90.00 21 30 12 5005.73 22.85 219.98 42.85% 72.80 22 53 38 4405.7 20.28 212.2%
100.00 8 16 6 2754.86 -29.44 78.5%5 52.9% 84.55 9 2 1 2154.9 -29.88 69.77
100.00 22 46 14 4760 .41 24 .43 201.39 42.30 12.22 24 5 3% 4160.4 21.17 193.61
110,00 9 36 23 2%03.67 -33.89 59.94 53.42 85.27 10 18 6 1903.7 -34.18 50,71
110.00 23 42 27 4584.36 28.67 186,44 40.71 10.54 24 58 52 3984 .4 25.7% 178.48

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0201 TRA-2.7720 TC3 -.2131 BAV .4610 SGT 1456.9 SGR  514.6 SC3  53.4 ST 597.9 SR 443.8 S5 534.3

ROE -.9677 RRA -.5880 RC3 .015% FAU .01109 RRY ,1616 RRF -.1573 RTF -.8076 CRT -.6402 CRS -.7054 CST .9952

FDE -.5300 FRA 1,1987 FC3 -.0%9% BSP 4179 SGB '1545.1 R23 -.0090 R13 -.8080 LSA 863.1 MSA 307.8 SSA 16.8

BOE 1.4061 BRA 2.8337 B8C3 .2136 FsP  -131 SG1 1459.6 SG2 506.9 THA  3.71 EL) 682.0 EL2 298.9 ALF 147.64

LAUNCH DATE APR 11 1967 FLIGHT TIME 100.00 ARRIVAL DATE JuL 20 1967
HELIOCENTRIC CONIC DISTANCE 203.948

RL 149.91 LAL .00 LOL 200.43 VL 21.969 GAL 22.21 AZL 90,92 HCA T0.72 SMA 103.04 ECC .56582 INC .9168 V1 29.723
RP 108.T7 LAP -.B7 LOP 271.14 VP 33,946 GAP -34.33 AZP 90.30 TAL 160.30 TAP 231.02 RCA 44,74 APO 161.35 v2 34,839
RC 71.32% GL -1.53 P 4.07 ZAL 50.24 ZAP 19.93 ETS 194.14 ZAE 132.36 ETE 172.71 ZAC 148.9% ETC 39.39 CLP 19.53
PLANE TOCENTRIC CONIC

C3 149,108 WHL 12.211 OLA 9.97 RAL 151.74 RAD 6570.6 VEL 16,445 PTH 2.87 VHP 20.526 0PA 27.79 RAP 113.13 ECC 3.4539
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 5T 4t 2998 .48 -28 .00 96,32 52.08 85.56 7 47 39 23%98.5 -28.32 87.67
90.00 21 27 40 3013.42 23.00 220.49 42.76 73.01 22 51 14 4413 .4 20.46 212.74
100.00 8 £3 57 27120.24 -29.63 76.00 52.22 85.88 9 917 2120.2 -29.89 67.20
100.00 22 44 S 4766.88 24.57 201 .83 42.23 72.43 24 3 32 4166.9 21.93 194.02
110.00 9 43 24 2471.65 -34.0% 57.46 82.56 86.73 10 24 35 1871.6 -34,12 48.21
410.00 2y 41 8 4588.24 28.76 186,71 40.66 70.68 24 57 37 3988.2 25.86 178._73
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0276 TRA-2.7973 TC3 -.2232 BAU .4465 8GT 1518.4 8GR 513.5 8C3 57,3 ST 626.6 SR 439.2 sS  557.3
ROE -.9193 RRA -.5773 RC3 .0183 FAv .D1124 RRT .1720 RRF -.1678 RTF -.8176 CRT -.6360 CRS -.7062 CST .9947
FOE -.%%36 FRA 1.2368 FC3 -.0653 BSP 4302 $68 1602.9 R23 -.0098 R13 -.8180 LSA 894.8 MSA 308.4 SSA  "16.9
BOE 1.3788 BRA 2.8%62 BC3 .2240 FsP -141 $G1 1521.3 SG2 504.9 THA 3.74 EL! T703.0 EL2 302.0 ALF 149.85
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JPL T™M 33.99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 11 1967 FLIGHT TIME 102.00 ARRIVAL DATE JuL 22 1967
HELIOCENTRIC CONIC DISTANCE 210.304
RL 149.91 LAL  -.00 LOL 200.43 VL 22.351 GAL 21.33 AZL 91.09 HCA 73.89 SMA 104.42 ECC .54%03 INC 1.0883 Vi 29.723
RP 108.80 LAP -1.05 LOP 274.31 VP 34,186 GAP -32.95 AZP 90,30 TAL 159.46 TAP 233.35 RCA 47.51 APO 161.33 v2 34.831
RC 69.138 CL  -1.93 (P 4.2% TAL 49.40 ZAP 18.73 €TS8 195.41 ZAE 133,03 €TE 171.85 ZAC 147.31 ETC 37.64 CLP 18.26
PLANETOCENTRIC CONIC
C3 137,747 vHL 11.737 OLA 9.30 RAL 152.40 RAD 6570.5 VEL 16.096 PTH 2.83 VHP 19,783 OPA 27.75 RAP 115.28 ECC 3.2670
LNCH AZNTH LNCH TIME L-]1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 T 545 2961.79 -28.16 93,65 51.28 86.89 785 7 2361.8 -28.29 84.99
$0.00 21 24 53 8020 .88 23.15 220.98 42.59 13.22 22 48 M4 4420.9 20.63 213.22
100.00 8 31 39 2684.76 -29.78 73,37 51,38 a7.2% 9 16 24 2084 .8 -29.84 64.56
100.00 22 41 4) 4773.15 24.70 202.25 42.07 72.60 24 1 14 4173.1 22.08 194.43
110.00 9 50 16 2438.77 -34.14 54.89 51.58 88.25 10 30 54 1838.8 -34.,01 45.65
3110.00 23 39 M 4591.90 28.84 186.96 40,53 70.81 24 5% 6 399t .9 25.9% 178.97
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT ODETERMINATION ACCURACY
TOE 1.0340 TRA-2.8212 TC3 -.,2335% 6AU .4318 SGT 1502.0 8GR 511.9 SG3  61.5 ST  6%6.0 SR 433,77 ss %a1.0
ROE -.8715 RRA -.3661 RC3 .0215 FAU .01141 RRT .1832 RRF -.179]1 RTF -.8271 CRT -,6313 CRS -.7065 CST .9941
FOE -.5780 FRA 1.2762 FC3 -.0717 PSP 4425 308 1662.8 R23 -.0108 R1Y -.,8275 LSA 927.6 MSA 308.5 554 17.1
BOE 1.3523 BRA 2.8774 BC3  .2345 FSP  -151 $G1 1585.1 862 502.2 T™MA 3,77 EL1  725.2 ELZ 304.2 ALF 132.00
LAUNCH OATE APR 11 1967 FLIGHT TIME 3104.00 ARRIVAL DATE JuL 24 1967
HELJOCENTRIC CONIC DISTANCE 216.717
AL 149.9) LAL -.00 LOL 200.43 Vi 22.711 GAL 20.50 AZL 91.2%5 HCA T7.05 SMA 105.77 ECC .524B4 INC 1.2543 vI 29.123
RP 108.82 LAP -1.22 LOP 277.47 VP 34,415 CAP -31.62 AZP $0.28 TAL 156.65 TAP 235.70 RCA 50.26 APO 161.28 V2 34.R24
RC 66.992 GL -2.37 P 4.44 TAL 48.63 ZAP 17.55 ETS 196.90 TAE 133.77 ETE 170.91 ZAC 145.63 ETC 36.06 CLP 16.99
PLANETOCENTRIC CONIC
C3 127.270 WL 11.88) OLA 8.60 RAL 153.01 RAD 6570.4 VEL 15.767 PTH 2.80 VHP 19.061 DPA 27.69 RAP 117.44 €CC 3.094%
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJS 2 LAT INJ 2 LONG
$0.00 T 13 42 2924.22 -28.27 90.91 50.37 88.26 8 226 2324.2 -28.21 82.24
$0.00 21 21 %0 5028.21 23.29 221.47 42.34 73.42 22 45 38 4428.2 20.80 213.69
100.00 8 39 13 2648 .30 -29.87 0.67 50.42 88.67 9 23 22 2048 .4 -29.73 61.87
100.00 22 38 %9 4T779.28 24.82 202.66 41,83 72.18 23 %8 3 4179.3 22.23 194.82
110.00 9 56 39 2405.01 -34.18 52.26 50.49 89.80 10 37 4 180%.0 -33.83 43.03
110.00 23 37 43  4595.41 20.92 187.20 40,33 70.93 24 54 18 3995.4 26,05 179.29
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 1.0400 TRA-2.8431 TC3 -.2438 BAU .4167 SCT 1647.4 SGR  509.9 $G3 66.0 ST 686.4 SR 427.3 88 60s.6
ROE -.0242 ARA -.5347 RC3 .0252 FAU .01160 RRT .1951 RRF -.1915 RTF -.8362 CRT -.6263 CRS -.7064 CST ,9935
FOE -.6036 FRA 1.31T1 FC3 -.0789 BsP 4565 SGB 1724,.4 R23 -.0121 R13 -.8366 1SA 961.9 MSA 308.0 SSA 17.2
BOE 3.3270 BRA £.0967 BC3 .2449 FSP -163 $G1 1650.7 8G2 498.7 THA 3.80 ELY T48.6 EL2 305.4 ALF 1%54.08
LAUNCH DATE APR 11 1967 FLIGHT TIME 106.00 ARRIVAL DATE JUL 26 1967
HELIOCENTRIC CONIC DISTANCE 223.187
L 149.91 LAL -.00 LOL 200.43 VL 23.058 GAL 19.70 AZL 91.42 HCA 80.21 SMA 107,10 ECC .50%29 INC 1.4160 vI 29.123
RP  108.84 LAP -1.40 LOP 280.64 YP 34,633 GAP -30,34 AZP 90,24 TAL 157,85 TAP 238.07 RCA 52.98 APO 161.21 v2 34.817
RC 64,892 6L -2.83 P 4,6% ZAL 4T7.85 ZAP 16,39 ETS 198.67 TAE 134,60 ETE 169.87 ZAC 143.91 ETC  34.63 CLP 15.74
PLANETOCENTRIC CONIC
€3 117.631 VWL 30,846 DLA  7.89 RAL 153,57 RAD 6570.2 VEL 15.459 PTH 2,76 vHP 18.360 OPA 27.62 RAP 119.60 ECC 2.93%9
LNCH AZMTH LNCH TINE L-I TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 T 21 32 288571 -28.32 88.09 49,36 89.67 8 93 2285.7 -28.06 79.43
$0.00 21 18 28  5035.56 23.43 221.97 42.02 73.63 22 42 24 4435.6 20.97 214.16
100.00 8 46 4) 2611.09 -29.89 67.90 49,36 90.13 9 30 12 2011.1 -29.5% 59.11
100.00 22 36 1 4785%.42 24.94 203.08 41.53 72.97 23 %% 46 4185.4 22.37 195.22
110.00 10 3% 2370.3% -34.16 49,95 49,30 91.4} 10 43 7 1770.4 -35.5%9 40.35%
110.00 23 33 34 4598.92 29.00 187,45 40.0% 71.06 24 %2 13 3998.9 26.14 179.43
CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .981% TRA-2.9275 TC3 -,2753 BAU .4354 8GT 1730.2 sGR 507.6 SC3 70,9 ST 699.0 SR 420.7 s$  625.2
ROE -.7791 RARA -.5445 RC3 .0287 FAU .01132 RRT ,2282 RRF -.2128 RTF -.8372 CRT -.587) CRS -.6977 (ST ,9RA8
FOE -.6199 FRA ) .3T02 FC3 -.0833 8sP M1 77 $68 1822.3 R23 -.0054 R13 -.8374 LSA 977.%5 MSA 317,1 S$SA 17,9
BOE 1.2532 BRA 2.9777 BC3 ,2768 FSP -154 SG1 1754.4 SGZ2  493.0 THA 4.1t ELl  7531.9 EL2 316.6 ALF 156.03
LAUNGH DATE APR 11 1967 FLIGHT TIME 108.00 ARRIVAL DATE JuL 28 1967
HELJOCENTRIC CONIC DISTANCE 229.606
RL  149.91 LAL -.00 LOL 200,43 VI 23.372 GAL 18.93 AZL 91.57 HCA 83.38 SMA 108.40 ECC .48631 INC 1.5747 viI  29.723
RP  108.86 LAP -1.956 LOP 283.80 VP 34.84) GAP -29.10 AZP 90.18 TAL 157.08 TAP 240.46 RCA 55.68 APO 161.11 v2 34.810
RC  62.843 6L -3,34 6P 4,88 ZAL 47.15 ZAP 15.26 ETS 200,78 ZAE 135.51 ETE 168.72 ZAC 142.17 ETC 33.34 CLP 14.48
PLANETOCENTRIC CONIC
C3 108.687 vHL 10.425 OLA T.16 RAL 154,07 RAD 6570.1 VEL 15.167 PTH 2.72 vHP 17,675 DPA 27.55 RAP 121.76 ECC 2.7887
LNCH ATNTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 7 29 13 2846.17 -28.3%0 85.20 48,23 91.12 8 16 40 2246.2 -27.84 76.56
90.00 21 14 47  S042.80 23.57 222.49 41,61 T3.84 22 38 5 4442.8 21.13 214.63
100.00 8 53 59 2572.76 -29.85 65.05 48,19 91.63 9 36 52 1912.8 -29.31 56.28
100.00 22 32 42 4791.44 25.06 203.48 41,13 73.15 23 52 33 4191.4 22.%2 199.61
110.00 10 10 4 2334.69 -34.06 46.77 47,98 93.05 10 48 59 1734.7 -33.27 37.62
110.00 23 33 7 4602.29 29.07 187,68 39.68 T1.18 24 49 49 4002.3 26.23 179.65
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1345 TRA-2.79358 TC3 -.2321 BAU .3409 SCT 1738.1 SR %01.9 SC3 76,0 ST T77.7 SR 410.% $S  666.2
ROE -.T295 MRA -.5294 RC) .0344 FAU 01272 RRT  .1942 RRF -.2095 RTF -.8635% CRT ~.65%2 CRS -.T151 CST .9960
FOE -.6734 FRA 1.3893 FC3 -.1013 B3P 6899 SO 1809.1 R23 -.0277 R13 -.864} LSA 1063,7 MSA 292.0 SSA  16.7
80E 1.3488 BRA 2.8455 BCY .2346 FSP -220 SG1 1741.1 5G2 491.5 THA 3.49 ELl B830.0 EL2 290.6 ALF 158.10
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JPL TM 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 1} 1967 FLIGHT TIME 110.00 ARRIVAL GATE JuL 30 1967

HELIOCENTRIC CONIC OISTANCE 236.243

RL  149.91 LAL -.00 LOL 200.43 VL 23,674 GAL 18.20 AZL 91.73 HCA 86,54 SMA 109.67 ECC .46805 INC 1.7312 v1 29.723
RP  108.88 LAP -1.73 LOP 266.96 VP 35.039 GAP -27.91 AZP 90.10 TAL 156.34 TAP 242.87 RCA 38.34 APO 161.00 v2 34.805
RC  60.83%0 4L -3.89 (P §.13 ZAL 46.49 ZAP 14,17 ETS 203.31 ZAE 136.50 ETE 167.44 TAC 140.39 ETC 32.17 CLP 13.23
PLANETOCENTRIC CONIC

C3 100.%09 vHL 310.02% DLA 6.40 RAL 154,53 RAD 6569.9 VEL 14.89% PTH  2.69 VHP 17.013 OPA 27.46 RAP 123.92 ECC 2.6541
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

$0.00 .7 36 52 2805.65 -28.21 82.24 41.02 92.60 82338 220%.6 -27.55 73.63
$0.00 21 10 45  50%0.4) 23.71 222.96 41.18% 74,05 22 34 56 4450 .4 21.30 215.12
100.00 9 115 2533.47 -29.74 62.13 46.93 93.16 9 43 29 1933.5 -28.99 53.41
100.00 2c 29 > 4797.82 25.19 203.92 40.68 73.35 23 49 1 4197.8 22.67 196.03
110.00 10 16 28 2298.10 -33.89 43.92 46.59 94.73 10 54 46 1698.1 -32.87 34.84
110.00 23 30 20 4605.96 29.1% 187.94 39.26 .3 24 47 6 4006 .0 26.33 179.90
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 1.0955 TRA-2.8532 TC3 -.2562 BAU .3483 SGT 1830.8 SGR 498.5 S¢3  8!.7 sT 796.8 SR 401.7 5S 689.8
ROE -.6851 RRA -.5189 RC3 .0392 FAU .01265 RRY .2240 RRF -.2312 RTF -.8639 CRT -.6283 CRS -.7080 (ST .9937
FOE -.6960 FRA 1.4427 FC3 -,1089 B3P 6017 S6B 1897.5 R23 -.0232 R13 -.8664 LSA 1088.2 MSA 295.9 554 17.2
BOE 1.2921 BRA 2.9019 BC3 .2592 FsPp  -220 SG1 1834.5 S02 484.9 THA 3.75 EL] B41.9 EL2 295.7 ALF 159.83
LAUNCH DATE APR 11 1967 FLITHT TIME 112.00 ARRIVAL DATE AUG 1 1967
MELIOCENTRIC CONIC OCISTANCE 242.836

RL 149.91 LAL -.00 LOL 200.43 Vi 23.958 CAL 17.5%0 AZL 91.89 HCA 89.70 SMA 110.91 ECC .45044 INC 1.8867 V1 29.723
RP 108.90 LAP -1.89 LOP 290.13 VP 35.227 GAP -26.75 AZP 90.01 TAL 155.62 TAP 245.31 RCA 60.535 APO 160.87 v2 34,800
RC %8.919 GL -4.47 GP §.41 ZAL 45.88 ZAP 13,13 €78 206.36 ZAE 137.58 ETE 166.N01 ZAC 138.59 ETC 31.12 CLP 11.98
PLANETOCENTRIC CONIC

C3 92.974 WL  9.642 OLA 5,62 RAL 154.93 RAD 6569.8 VEL 14,640 PTH  2.65 VHP 16,370 OPA 27.37 RAP 126.09 ECC 2.5301
LNCH AZNTH LNCH TIME L-1 TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 T 44 27 2764.04 -28.04 79.20 45.71 94,12 8 3 M 2164.0 -27.17 70.64
$0.00 21 622 50%8.3) 23.86 223.% 40.61 74.28 22 30 40 4458.) 21.48 215.64
100.00 9 827 2493.11 -29.5% $9.1% 45,57 94.72 9% 0 1893.1 -28.58 50 .44
100.00 22 23 3 4804.49 25.32 204.37 40,15 73.55 23 4% 7 4204.5 22.82 196.46
130.00 10 22 48 2200.3%0 -33.65 41.02 45.11 96.43 11 027 1660.5 -32.39 32.01
110.00 23 27 13 4609.87 29.24 188.21 38.76 T1.45 24 44 2 4009.9 26.43 180.15%
OIFFERENTIAL CORRECTIONS . MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOf 1.0972 TRA-Z.8710 TC3 -.2647 BAV .3337 SGT 1903.7 SGR 494.1 SGC3  87.8 ST 830.5 SR 391.2 55 718.8
RDE -.6403 RRA -.5076 ACY 0448 PAV 01293 RRT .2417 RRF -.2497 RTF -.8730 CRY -.6197 CRS -.7051 (ST .9929
FOE -.7276 FRA 1.4911 FC3 -.1204 B3P 6137 $GB 1966.7 R23 -.02%2 R13 -.8736 LSA 1128.4 MSA 293.1 8SA 17.4
S80€ 1.2703 BmA 2.9155 BCS .26835 FSP  -236 861 1907.7 562 478.4 THA 3.83 EL] B870.0 €EL2 293.1 ALF 161.%6
LAUNCH OATE APR-1] 1967 FLIGHT TIME 114,00 ARRIVAL DATE AUGC 3 1367
HELIOCENTRIC CONIC OISTANCE 249.46)

RL 149.91 LAL -.00 LOL 200.43 VL 24.226 GAL 16.83 AZL 92.04 WCA 92,86 SWA 112.12 ECC .43348 INC 2.0420 v1 29.723
RP  108.91 LAP -2.04 LOP 293.29 VP 35.405 CAP -25.64 AZP 89.90 TAL 154.92 TAP 247.78 RCA 63.52 APO 160,73 v2 34,798
RC 57.0%7 6L -5.11 GP 8,72 ZAL 45,33 ZAP 12.14 ETS 210.0% ZAE 138,74 €TE 164,41 Z4C 136.77 ETC 30.16 CLP 10.72
PLANETOCENTRIC CONIC

C3 86,040 VHL 9.276 OLA 4.80 RAL 155.27 RAD 6569.7 VEL 14.40) PTH  2.62 VHP 15,745 OPA 27.29 RAP 128.26 ECC 2.4161
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 T 51 58 2721.29 -27.79 76.10 4.3 95.65 8 371 20 2121.1 -26.72 67.60
$0.00 2171 3 3066.75 24.01 224.07 40.01 74.53 2226 O 4466.7 21.66 216.19
100.00 9 15 34 24%1.64 -29.28 56.09 44.14 96.30 9 56 26 18%1.6 -28.10 47.49
100.00 22 20 38 4811.6) 25.43 204.86 39.5%6 7.1 23 40 S0 4211.6 22.98 196.93
110.00 10 29 0 2221.8% -33.3 38.0% 43,54 98.16 11 6 2 1621.9 -31.8) 29.14
110.00 23 23 42  4614.18 29.33 188.51 38.20 71.61 24 40 37 4014.2 26.54 180.44
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1078 TRA-2,8752 TC3Y -.2682 BAU .3142 SGT 1972.8 SGR 489.1 $C3  94.5 ST 868.9 SR 379.5 ss 750.3
ROE -.%959 RRA -.4986 RC3 .0812 FAU .01333 RRT ,2%86 RRF -.2693 RTF -.8809 CRT -.6145 CRS -.7023 CST .9927
FOE -.7631 FRA 1.5402 FC3 -.134) BSP 6484 S68 2032.% R23 -.0287 R13 -.8815 LSA 1173.8 MSA 288.2 SSA 17.4
BOE 1.2579 BRA 2.9178 BC3 .2731 FSP  -257 8G1 197T7.1 SG2 4A71.5 THA 3.89 EL! 903.0 EL2 287.9 ALF 163.21
LAUNCH DATE APR 1 1967 FLIGHT TIME 116.00 ARRIVAL DATE AUG 5 1967
HEL JOCENTRIC CONIC DISTANCE 256.116

RL 149.91 LAL -.00 LOL 200.43 VL 24.479 GAL 16,19 AZL 92.20 HCA 96.02 SMA 113.30 ECC .41719 INC 2.1981 V1 29.723
RP  108.92 LAP -2.19 LOP 296.45 VP 35,578 GAP -24.56 AZP 89.77 TAL 154.25 TAP 25%0.21 RCA 66.03 APO 160.57 v2 34.792
RC 55.270 GL -5.80 (P 6.08 ZAL 44.82 ZAP 11,22 ETS 214.54 ZAE 139.98 ETE 162.60 ZAC 134.94 ETC 29.28 P 9.47
PLANETOCENTRIC CONIC

C3 79.692 WHL 8.927 OLA 3.9% RAL 195.5% RAD 6569.6 VEL 14.179 PTH 2,58 WP 15,1380 OPA 27.21 RAP 130.42 ECC 2.3115
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 T 59 29 2677,38 -27.46 72.93 42.84 97.21 8 44 6 2077.4 -26.17 64.50
90.00 20 %6 19 5075.87 24,18 224.68 39.36 74.80 22 20 %5 447%.9 21,86 216.78
100.00 9 22 41 2409.04 -28.9¢ 52.98 42.62 87.91 10 2 50 1809.0 -271.53 44.45
100.00 22 15 48 4819 .44 25.60 205.39 38.92 74,02 23 3 8 4219.4 23.16 197.44
110.00 10 3% 10 2182.15 -32.89 35.03 41.90 99.90 11 11 32 1%82.2 -31.7 26.23
110.00 23 19 48 4619.09 29.44 180.85 37.9%9 T1.78 24 36 47 4019.1 26.67 180.76
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1073 TRA-2.8882 TC3 -.27%9 BAU ,3004 SGT 2049.% SGR  484.1 SGC3 101.7 ST 903.4 SR 366.6 3s 182.1
ROE -.5%22 RRA -.486% RC3 .0381 FAU .0136% RRT .2808 RRF -.2927 RTF -.8871 CRT -.6026 CRS -.6969 (ST .9918
FOE -.7988 FRA 1.5938 FC3 -,1483 BSP 6577 S8 2105.9 R2Y -.0315 R13 -.8877 LSA 1216.9 MSA 284.5 SSA 17.5
BOE 1.2373 BRA 2.9289 B(C3 .2820 FsPp  -276 $G1 20%4.,2 SC2 463.5 THA  4.00 EL] 932.8 EL2 263.4 ALF 164.82
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JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 11! 1967

HELJOCENTRIC CONIC

RL 149,91 LAL -.00 LOL 200.43

RP  108.93 LAP -2.33 LOP 299.61

RC 53,366 GL -6.54 (P 6.43

PLANETOCENTRIC CONIC

C3 T3,R64 VML B.594 DLA 3.ar

LNCH AZMTH LNCH TIME L-1 TIME
90.00 A 7 0 2632.22
90.00 20 50 35 5085 .88
100.00 9 29 46  2365.23
100.00 22 10 30 4828.10
110.00 10 41 18 2141.35%
110.00 23 15 28 4624.75

CIFFERENTIAL CORRECTIONS

TOE 1.1152 TRA-2.8904 TC3 -,2782
ROE -.5087 RRA -.4770 RC3 .0659
FOE -.8391 FRA }.6486 FC3 -.1652
BOE 1.2257 BRA 2.9294 BC3 .28%9
LAUNCH DATE APR 11 1967
HELIOCENTRIC CONIC
RL  149.91 LAL -.00 LOL 200.43
RP 108.94 LAP -2.46 LOP 302.77
RC 51.953 6L -T7.3%4 GP 6.84
PLANETOCENTRIC CONIC
€3 68.%529 vHL 8.278 DLA 2.14
LNCH AZMTH LNCH TIME -] TIME
90.00 8 14 33 2585.76
90,00 20 44 20 5097.02
100.00 ® 36 53 2320.17
100.00 22 4 42  4837.84
110.00 10 47 25 2099.41
110.00 2310 3 4631 .37

DIFFERENTIAL CORRECTIONS

TOE 1.1218 TRA-2.891% TC3 -.2197
ROE -.4656 RRA -,4686 RC3 .0745
FOE -.8823 FRA 1.7066 FC3 -.1840
BOE 1.2146 BRA 2.9292 'BC3 .2894

LAUNCH DATE APR 11 1967
HELIOCENTRIC CONIC
RL  149.91 LAL -.00 LOL 200.43
RP 10R.94 LAP -2.%8 LOP 305.93
RC 50,440 (L -8.21 P 7.30
PLANETOCENTRIC CONIC
C3 63.6%6 VWL 1.978 DLA 1.17
LNCH AZMTH LNCH TIME -1 TIME
90.00 22 2537.93
90.00 37 31 5109,%5
100.00 4“4 4 2213.80
100.00 58 4848 .92
110.00 53 2056.29
110.00 23 8 4639.19
DIFFERENTIAL CORRECTIONS
TOE 1.1285 TRA-2.8907 1(C3
ROE ~.4227 RRA - .4614 RC3
FOE -.9291 FRA 1.7680 F(C3
BOE 1.2051 BRA 2.9273 BC3

20

-.2796
.0839
-.2050
.2919
LAUNCH DATE APR 11 1967
HELIOCENTRIC CONIC
RL  149.91 LAL
RP 108.94 LAP -2.70
RC 49.035 GL -9.19%
PLANE TOCENTRIC CONIC
€3} 59.213 vHL 1.695%
LNCH AZMTH  LNCH TINE
90.00 8 29 54
90.00 20 30 3
100.00 9 51 19
100.00 21 51 20
110.00 10 %9 43
110.00 22 %9 26
OIFFERENTIAL CORRECTIONS
TOE 1.1356 TRA-2.8877 T1C3 -.2778
ROE -.3797 RRA -.4559 RC3 .0943
FOE -.9803 FRA }.,8330 FC3 -.2283
BOE 1.1974 BRA 2,923% BC3 .2933

-.00 LOL
LOP

GP

200.4)
309.10
7.82

OLA g4
L-1 TIME
2488.62
5123.77
2226.02
4861 .60
2011.93
4648 .46

24.716
35.735
44,38

viL
vP
ZAL

RAL 155.78
INS LAT
-27.03

24.36
-28.47
25.76
-32.37

29.56

BAU
FAU
BsP
FSP

2824
01410
6879
-300

VL 24.939
vP 39.888
ZAL 43.99

RAL 155.94
INJ LAT
-26.%0

24.55
-27.92
25.94
-31.7%
29.70

BAV
FAU
B8sP
FSP

2652
01457
7156
-325

25.148
36.032
43,67

vL
veP
TaAL

RAL 156.04
INJ LAT
-25.88

24.76
-2r1.217
26.14
-31.03
29.86

BAU .2484
Fau .01507
BsP 7425
FSP -353

vL  25.34%
VP 36.169
TAL 43.42

RAL 156.07
INJ LAT
-2%.14

24.99
-26.50
26.36
-30.14
30.04

aav  .2322
FAU .01562
asp  Te97
FsPp  -383

FLIGHT TIME $18.00

CISTANCE 262.797

GAL 15.58 AZL 92.36 H(A 99,18 SMA 114,44
GAP -23.52 AZP 89,62 TAL 153.61 TaP 24%2.79
ZAP IN.41 ETS 219,96 ZAE 141.29 ETE 160.55
RAD 6569.4 VEL 13.972 PTH 2.55 VHP 14,549
INJ LONG  INJ RT ASC  INJ AZMTH  INJ TIME
69.70 41.30 98.78 8 %0 52
225.36 38.64 15.09 22 15 21
49,80 41.04 99.52 1a 9 12
205.98 38.22 74.29 23 30 58
31.96 40,20 101 .64 1117 0
189.25 36.92 71.99 24 32 32

MIO-COURSE EXECUTION ACCURACY

SGT 2122.5 SGR 478.8 SG3  109.5
RRT ,3032 RRF -.3181 RTF -.8940
S6B 2175.8 R23 -.0356 R13 -.8946
SCE 2127.7 G2 455.1 THA 4,10
FLIGHT TIME 120.00
DISTANCE 269,500
GAL 14,99 AZL 92,52 HCA 102.33 SMA 115,54
GAP -22.52 AZP 89,46 TAL 153.00 TAP 255.33
ZAP  9.73 ETS 226.45 7A€ 142.66 ETE 158.21
RAD 6569.3 VEL 13.780 PTH  2.52 VHP 13.979
INJTLONG INJ RT ASC INJ AZMTH INJ TIME
66,40 39,70 100.35% 8 57 39
226.12 37.88 75.43 22 917
46.5%6 39.40 101.14 10 15 34
206,65 37,47 74.60 23 25 20
28.84 38.44 103.39 11 22 25
189,72 36.21 72.24 24 27 50
MID-COURSE EXECUTION ACCURACY
SCT 2197.3 SGR  473.7 SG3  117.9
RRT .3292 RRF -,3471 RTF -.9004
SGB 2247.7 R23 -.0402 R13 -.5011
SG1 2203.0 SGC2 446,1 THA 4.23
FLIGHT FIME 122.00
OISTANCE 276.222
GAL 14,42 AZL 92.68 HCA 105.49 SMA 116.61
GAP -21.54 AZP B9.28 TAL 152.42 TAP 257,91
ZAP  9.23 ETS 234.02 ZAE 144.08 ETE 155,53
RAD 6569.2 VEL 13.602 PTH  2.49 VMP 13,426
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
63,04 38.0% 101.92 9 428
226,98 37.08 15.80 22 2 4
43.27 3.7 102.75 10 21 57
207.42 36.68 T4.9% 2319 8
25.69 36,64 105.13 11 27 49
190.27 35,45 12.53 24 22 38
MID-COURSE EXECUTION ACCURACY
8GT 2273.1 SGR 468.9 S5G3 127.)
RRT ,3988 RRF -.3800 RTF -,9064
SGB 2321.0 R23 -.0453 R13 -,9072
SG1 2279.6 502 436.%5 THA 4,40
FLIGHT TIME 124.00
DISTANCE 282.9%9
GAL 13.89 AZL 92.8%5 ACA 108.65 SMA 117,63

GAP -20.60 AZP 89.09 TAL 151.87 TAP 260.%2

ZAP  B8.95 ETS 242.54 ZAE 145.52 ETE 152.45
RAD 6369.1 VEL 13.438 PTH  2.46 vHP 12.890
INJ LONG  INJ RT ASC INJ AZMTH  INJ TIME
$9.61 36.36 103.49 91123
227,96 36.25 76.24 21 %5 27
39.93 35.99 104.36 10 28 25
208.29 35.86 75.31 23 12 22
22.50 34.82 106.84 11 33 14
190.92 34,67 72.87 24 16 54

MID-COURSE EXECUTION ACCURACY
SGT 2349.7 SGR  465.0 5C3 1371
RRT ,392% RRF -.4172 RTF -.9121
566 2395.2 R23 -.0%12 R13 -.9130
- SG1 2357.0 SG2 . 426.3 THA  4.59

26

ARREVAL CATE AUC 7 1367

29.123
34.789
8.21

INC 2.3%61
APC 160,39
ETC 28.49

vl
ve
[4n3

ECC
RCA
ZAC

.4015¢
6R.43
133.08

€CC 2.2156
INJ 2 LONG
61.35%
217.44
41.37
198.01
1541.3 .43 23.28
4024.7 .81 181.14
ORBIT DETERMINATION ACCURACY
ST 942.4 SR 352.3 ss A16.6
(RT -,5929 (RS -.6909 (ST .9914
LSA 1265.3 MSA 278.8 SS5a 17.%
EL] 967.4 EL2 276.4 ALF 166.37

oPA  27.14

PO (ST TIM
2032.2
4485.9
1765.2
42281

RAP 132.98
INJ 2 LAT
-25.54
.07
.BE
.36

ARRIVAL CATE AUG 9 1967

.38658
70.88
131.21

INC 2.5168
APQ 160.21
ETC 27.78

12!
ve
Lp

29.723
34.78¢
6.94

ECC
RCA
ZAC

OPA 27.08
PO CST TIM
1985.8
4497.0
1720.2
4237.8
1499.4 -29.58 20.3
4031 .4 26.98 181 .58
ORBIT DETERMINATION ACCURACY
ST 981.8 SR 336.6 55 as52.9
CRT -.5801 CRS -.6823 (ST .9909
LSA 1315.3 MSA 272.8 SSA 17.5%
EL! 1002.6 EL2 268.5 ALF 167.87

RAP 134.75
INJ 2 LAT
-24.81
2z. 3
-26.10
23.57

ECC 2.1278
INJ 2 LONG
58.14
218.17
38.24
198.65

ARRIVAL CATE AUG 11 1967

29.7123
34.785
5.66

2.6815
160.01
21,13

Vi
v2
cLe

£CC
RCA
7AC

.3722% INC
73,20 APO
129.32 €7C

ECC 2.0476
INJ 2 LONG
54 .88
219.00
35.06
199.39

DPA  27.05 RAP 136.91
PO CST TIM INJ 2 LAT
1937.9 -23.97
4509.6 22.57
1673.8 -29.24
4248.9 23.82
1456.3 -28.64 17.30
4039.2 27.18 182.10
ORBIT QETERMINATION ACCURACY
ST 1022.2 SR 319.4 S5 891.3
CRT -.%638 (RS -.67T06 CST .5904
LSA 1367.6 MSA 266.3 SS5A 17.6
EL! 1039.0 EL2 259.5% ALF 169.34

ARRIVAL DATE AUG 13 1967

ECC .35856 INC 2.8513 vI 29.723
RCA 75.45 APO 159.81 vZ 34.784
ZAC 127.42 ETC 26.54 CLP 4.37
OPA  27.05 RAP 139.07 €CC 1.9745
PO CST TIM INJ 2 LAT INJ 2 LONG
1888 .6 -23.03 51,87
4523.8 22.86 219.94
1626.0 -24.27 31.84
4261.6 24.09 200.23
1411.9 -27.5%9 14.28
4048.% 27.41 182.73

ORBIT DETERMINATION ACCURACY

5T 1063.6 3SR 300.5 ss 932.1
CRT -.5426 CRS -.6544 (ST ,9899
LSA 1422.3 WSA 259,35 SsA 17.5

€L 1076.7 ELZ 249.4 ALF 170.79



JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH DATE APR 11 1967 FLIGHT TIME 126.00 ARRIVAL CATE AUG 15 1967
HELIOCENTRIC CONIC DISTANCE 289.708
RL  149.91 LAL -.00 LOL 200.43 vL 25.529 CAL 13.37 AZL 93.03 HCA 111.80 SMA 118.62 ECC .345%0 [NC 3.0275 v1  29.723
RP 108.94 LAP -2.81 LOP 312.26 VP 36.298 GAP -19.69 AZP 868.87 TAL 151,35 TAP 263.16 RCA T17.64 APO 159.60 v2 34.784
RC 47.750 G -10.17 (P 8.39 ZAL 43,24 7AP  B.93 E7S 251,62 ZAE 146.96 E€TE 148.91 7AC 125.%1 ETC 26.02 CLp 3.07
PLANE TOCENTRIC CONIC
€3 5%.173 vHL 7.428 DLA  -.94 RAL 156,04 RAD 6569.0 VEL 13.287 PTH  2.43 VWP 12.373 OPA 27.08 RAP 141.24 €CC 1.3080
LNCH AZMTH LNCH TIME L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 8 37 47  2437,74 -24.28 56.13 34.64 105.03 9 18 25 1837.7 -21.98 48.21
90.00 20 21 54 $139.99 25.2% 229.07 35.39 76.74 21 47 34 4540.0 23.18 221.02
100.00 9 %9 41 2176.76 ~-25.63 36.53 34,23 105.94 10 34 58 1576.8 -23.19 26.%8
100.00 21 43 40 4876.20 26.61 209.31 35.02 75.85 23 4 57 4276.2 24.40 201 .20
110.00 11 5 56 1966.27 -29.2% 19.28 32.97 108.%4 11 38 42 1366.3 -26.44 11.23
110.00 22 %2 5% 4659.45 30.26 191. 71 33,87 73.29 24 10 35 4059.4 27.68 183.47
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1499 TRA-2.8764 TC3) -.2690 BAu .2132 SGT 2422.9 SGR  462.2 SC3 148.0 ST 1109.! SR 279.8 55 976.7
ROE -.3364 RRA -.4521 RC3 .1057 FaAu .01629 RRT .4295 RRF -,4587 RTF -,9183 CRT -.5174 CRS -.6325 CST .9897
FOE-1.0381 FRA 1.9002 FC3 -.2556 B5F 8122 SGB 2466.6 R2) -.0578 R13 -.9193 LSA 1482.9 MSA 251.1 SSA 17.4
BOE 1.1981 BRA 2.9117 BC3 .2B91 FSP  -420 8G1 2431.3 8G2 416.0 THA  4.83 EL] 1119.0 EL2 237.4 ALF 172.20
LAUNCH DATE APR 1] 1967 FLIGHT TIME 128.00 ARRIVAL OATE AUG 17 1967
HEL IOCENTRIC CONIC DISTANCE 296,467
RL 149.91 LAL -.00 LOL 200.43 VL 25.702 GAL 12.88 AZL 93.21 HCA 114,96 SMA 119,56 ECC .33306 INC 3.2116 Vi 29.723
RP 108.94 LAP -2.91 LOP 315,42 VP 36,420 (AP -18.80 AZP 88.64 TAL 150.86 TAP 265.82 R(CA 79.74 APO 159.39 v2 34.785
RC 46.%94 GL -11.28 GP 9.04 ZAL 43,14 ZAP 9.21 ETS 260.69 ZAE 148.34 ETE 144 A3 ZAC 123.%58 ETC 25.%4 CLP 1.7%
PLANETOCENTRIC CONIC
C3 83.814 VWL T.177T OLA -2.09 RAL 155,93 RAD 6568.9 VEL 13.148 PTH 2.40 VHP 11.872 OPA 27.17 RAP 143,41 ECC 1.B478
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 8 45 52 2385.16 -23.31 52.59 32.91 106.55 9 25 3 17185.2 -20.82 44 .80
90.00 20 12 57 51%.60 25.54 230.36 34.51 77.33 21 38 56 4558.6 23.54 222.26
100,00 10 613 2125.90 -24.63 33.08 32.46 107.%0 10 41 39 1525.9 -22.00 2%.27
100.00 21 35 16 4893.09 26.88 210.49 34.16 76,41 22 56 49 4293.1 24,74 202.34
110.00 11 12 15 1919.25 ~-28.19 16.04 31.11 110.19 11 44 15 1319.2 -25.18 8.16
110.00 22 45 44 4672.95) 30.51 192.64 33.06 73.79 24 3 37 4072.% 27.99 184.15
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.155%9 TRA-2.8718 TC3 -,2647 BAU .1996 $GT 2%01.% SGR 461.5 SG3 159.8 ST 115%1.1 SR 257.5 55 1022.6
ROE -.2927 RRA -.4508 RC3 .1181 FAU .01688 RRT .4729 RRF -.50%8 RTF -.9231 CRT -,4768 CRS -.5994 (ST .989!
FOE-1.0992 FRA 1.9739 FC3 -.2838 BSP 8327 SGB 2%43.7 R23 -.0652 R13 -.9242 LSA 1541.8 MSA 244.1 SSA 17.4
B8DE 1.1924 BRA 2.9067 BC3 .2899 FSP -455 SG1 2511.3 SG2 405.1 THA 5.12 ELl 1157.9 ELZ 225.0 ALF 173.67
LAUNCH DATE APR 11 1967 FLIGHT TIME 130.00 ARRIVAL DATE AUG 19 1967
HELIOCENTRIC CONIC DISTANCE 303.232
RL 149.91 LAL -.00 LCu 200.43 VL 25.863 GAL 12.41 AZL 93.41 ACA 118.12 SMA 120.47 ECC .32123 INC 3.4055 v1  29.723
RP 108.94 LAP -3.00 LOP 318.59 VP 36.536 GAP -17.94 AZP 88.39 TAL 150.41 TAP 268.53 RCA B1.77 APO 159.17 v2 34.786
RC 493,578 GL -12.48 (P 9.78 TAL 43.14 ZAP  9.78 ETS 269.17 ZAE 149.61 ETE 140.15 7AC 121.64 ETC 25.12 CLP .41
PLANETOCENTRIC CONIC
C3 48.214 VML 6.944 DLA -3.31 RAL 155,75 RAD 6568.8 VEL 13.022 PTH 2.38 VHP 11.390 OPA 27.32 RAP 145,59 ECC 1.7935
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
50.00 8 54 14 2330.71 -22.21 48.98 31.16 108.04 9 33 4 1730.7 -19.53 41.32
90.00 20 3 8 $180.02 25.85% 231.8% 33.63 78.02 21 29 28 4580.0 23.94 223.71
100.00 10 14 2 2073.30 -23.51 29.57 30,69 109.02 10 48 35 1473.3 -20.70 21.91
100.00 2126 1 4912.67 27.19 211.86 33,30 77.07 22 47 54 4312.7 25.14 203.66
110.00 11 18 43 1870.76 -27.00 12.76 29.2% 111.80 11 49 54 1270.8 -23.80 5.06
110.00 22 37 48 4687.98 30.80 193.75 32.2% T4.39 23 55 %6 4088 .0 28.36 185.41
CIFFERENTIAL CORRECTIONS MID-COURSE ENECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1.1701 TRA-2.8%86 TC3 -,2525 BAU .1836 SCT 2576.4 SGR 463.6 SC3 172.7 ST 1197.8 SR 233.3 ss 1073.0
RDE -.2479 RRA -.4%20 RC3 1317 FAU .01762 RRT .5200 RRF -,5571 RTF -.928% CRT -.4227 CRS -.5%13 CST .9888
FDE-1.1689 FRA 2.0%02 FC3 -.3163 BsP 8681 SCB 2617.8 R23 -.0734 R13 -.9296 LSA 1607.7 M54 235.8 SS5A 17.2
BDE 1.1961 BRA 2.8941 BC3 .2848 FSP  -497 SG1 2587.9 SC2 394.2 THA 5,47 ELl 1202.0 EL2 210.7 ALF 175,14
LAUNCH CATE APR 11 1967 FLIGHT TIME 132,00 ARRIVAL DATE AUG 21 1967
HELIOCENTRIC CONIC DISTANCE 309.999
RL  149.91 LAL -.00 LOL 200.43 vi 26.015 GAL 11.97 AZL 93.61 HCA 121.27 SMA 121.33 ECC .30999 INC 3.6112 VI 29.723
RP 108.93 LAP -3.09 LOP 321.75 VP 36.645 (AP -17.11 AZP 88.12 TAL 149.98 TAP 271.26 RCA 83.72 APO 158.94 V2 34.788
RC 44,711 GL -13.79 GP  10.61 ZAL 43.23 ZAP 10.65 ETS 276.64 7A€ 150.70 ETE 134.85 ZAC 119.68 ETC 24.74 Q1P  -.9%
PLANETOCENTRIC CONIC
€3 4%.251 VML 6.727 DLA -4,61 RAL 155.48 RAD 6568.7 VEL 12,908 PTH 2.35 VHP 10.925 OPA 27.55 RAP 147.78 ECC 1.7447
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90 .00 9 2 56 2274.19 -20.97 45.29 29.42 109.48 9 40 50 1674.2 -18.12 37.18
30,00 19 52 19  5204.75 26.19 233.59 32.75 78.82 2119 3 4604.7 24.38 225.38
100 .00 10 22 6 2018.78 -22.2% 26.01 28.92 110.49 10 55 45 1418.8 -19.26 18.49
100.00 21 15 49 4935%.39 27.52 213.47 32.44 77.8% 22 38 4 4335.4 25.57 205.21
110.00 11 25 23 1820.67 -25.69 9.46 27,48 113.36 11 5% 44 1220.7 -22.31 1.94
110.00 2229 2 4706.27 31.13 195.08 31.45% 75.11 23 471 28 4106.3 28.17 186.67
CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.2073 TRA-2.8235 T1C3 -.2201 BAU .1602 SCT 2639.4 SGR  469.3 SC3  186.6 ST 1257.6 SR 207.4 sS 1131.3
ROE -.2011 RRA -.45%8 RC3 .14T1 FAU .01872 RRT .5692°RRF -.6310 RTF -,9356 CRT -.3512 CRS -.4793 (8T .9898
FOE-1.253% FRA 2.1237 FC3 -.3582 BSP 9536 $GB 2680.8 R23 -.0815 R13 -.9369 LSA 1689.%5 MSA 223.4 5S4 16.8
BOE 1.2240 BRA 2.8601 BC) .264T FSP  -557 SC1 2653.2 SG2  383.8 THA  5.90 EL! 1259.7 ELZ 193.9 ALF 176.60
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JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH OATE APR 11 1967

HELIOCENTRIC CONIC

AL 149.91 LAL -.00 LOL 200.43 VL 26.1%6
RP  108.92 LAP --3.16 LOP 324.92 vP 36.748
RC 44,000 GL -15%.20 GP 11,95 ZAL 43,43

PLANETOCENTRIC CONIC

€3 42.638 viL  6.530 DLA -6.00 RAL 155,14

LNCH AZMTH LNCH TIME (-1 TIME INJ LAT
90.00 912 6 2215.%1 -19.99
90.00 19 40 24 5233.48 26.%5
100.00 10 30 3¢ 1962.28 -20.86
100.00 21 4 36 4961.94 27.89
110.00 11 322 1769.01 -24.26
110.00 22 19 21 4727.99 31.50

OIFFERENTIAL CORRECTIONS

TOE 1.0832 TRA-2.9506 TC3 -.3358 BAU .2117
ROE -.1573 RRA -.4690 RCY .13588 FAU .0170%
FOE-1.2876 FRA 2.2645 FC) -.3462 DSP 6456
BOE 1.0945 BRA 2.9876 BC3 .3714 FSP  -496

LAUNCH OATE APR 1} 1967

HELIOCENTRIC CONIC

RL 149.91 LAL  -.00 LOL 200.43 v -26.288
RP  108.91 LAP -3,22 LOP 328.09 VP 36,846
RC 43.435 GL -16.75 GP  12.63 ZAL 43.75

PLANETOCENTRIC CONIC

C3 40.352 vHL  6.349 OLA ~-T.49 RAL 154,69

LNCH AZMTH  LNCH TIME L-1 TIME INJ {41
90.00 9 21 48 2154.02 -18.0%
90.00 1927 9 5266.67 26.93
100.00 10 39 33  1903.21 -19.3%2
100.00 20 52 5 4992.71 28.28
110.00 11 39 34 1735.26 -22.688
110.00 22 8 33 4753.43 31.90

OIFFERENTIAL CORRECTIONS
TOE 1.16%56 TRA-2.8780 TC3 -.2615 BAU ,1704
ROE -.1040 RRA -.4800 RC3 .1T77 FAU .01888

FOE-1.4038 FRA 2.3325 FC3 -.405% BSP 8254
90€ 1.1703 BRA 2.9108 BC3 ..3162 FSP  -994
LAUNCH CATE APR !1 1967

HELIOCENTRIC CONIC

RL  149.91 LAL -.00 LOL 200.43 VL 26.411

RP 108.90 LAP -3,28 LOP 331.2% VP 36.938

RC 43,079 GL -18.44 (P 13.87 TAL 44,21

PLANETOCENTRIC CONIC

C3 38.303 vHL 6,189 CLA ~-9.09 RAL 154,15

LNCH AZMTH LNCH TIME -] TIME INJ LAT
90.00 9 32 13 2089.%3 -16.35
90.00 19 12 23 5305.33 27.32
100,00 10 49 7 1841 .44 -17.61
100.00 20 38 10 5028 .65 28.68
110.00 11 47 15 1659.43 -20.95%
110.00 21 %6 32  4783.44 32.34

CIFFERENTIAL CORRECTIONS

TOE 1.2101 TRA-2.8330 TC3 -.2231 BAU .1524
ROE -.0479 RRA -.4977 RCI  .1968 FaAU .02003
FOE-1.5218 FRA 2.,4201 FC3I -.4528 8sP 9021
BDE 1.2110 BRA 2.8764 BC3 .2975 FsP -664
LAUNCH OATE APR 11 1967
HELIOCENTRIC CONIC
RL  149.91 LAL -.00 LOL 200.43 vL 26.52%
RP 108,88 LAP -3,32 LOP 334.42 vP 37,024
RC 42.876 GL -20.28 GP 15.31 TAL 44.8%
PLANETOCENTRIC CONIC
C3 36.608 vHL 6.050 OLA -10.82 RAL 153.49
LNCH ATMTH  LNCH TIME -] TIME INJ LAT
90.00 $ 43 34 2021.47 -14.46
90.00 18 55 49 5350.52 27.69
100.00 10 %59 30 1776.%0 -15.73
100.00 20 22 34 sor0.72 29.08
110.00 11 5% 28 1601.20 -19.07
110.00 21 43 5 4818.78 32.80
OIFFERENTIAL CORRECTIONS
TOE 1.2459 TRA-2.8078 TC3 -.1960 BAU .1430
ROE .0136 RRA -.5225 RC3 .2167 FAU .020%2
FOE-1.6467 FRA 2.5165 FC3 -.4947 PSP 9451
BOE 1.2460 BRA 2.8560 BC3 .2922 FSP -728

FLIGHT TIME 134,00

DISTANCE 316,741

GAL  11.55 AZL  93.83 MCA 124,43 SMA 122.16
GAP -16.30 AZP 87.83 TAL 149.59 TAP 274.02
ZAP 11.78 ETS 2B2.89 ZAE 151.53 ETE 1268.93%
RAQ 6368.6 VEL 12.806 PTH  2.33 VWP 10,48}
INJ LONG INJ RT ASC INJ AZMTH [NJ TIME
41,%4 27.713 110.86 9 49 2
235.61 31.93 79.77T 21 138
22.9 21.20 111.91 11 3 48
215.3%6 31.63 18.78 22 27 18
6.13 25.61 114,86 12 1 49
196,66 30.70 75.98 23 38 9

MIO-COURSE EXECUTION ACCURACY

SGT 2805.8 SGR  483.0 3¢3 202.1
RRT .6313 RRF -.6767 RTF -,92%8
$CB 2047.1 R2Y -.10%7 R13 -,9274
8G) 2822.6 SG2 312.%5 THA 6.3

FLIGHT TIME 136.00
DISTANCE 323.%46

GAL 11.14 AZL 94.07 MCA 127,59 SMA 122,94
CAP -15.52 AZP B87.52 TAL 149,23 TAP 276.82

ZAP 13,16 €T3 287.96 ZAE 152.01 ETE 122.49
RAC 6368.6 VEL 12.715 PTH  2.31 VWP 10,083

INJ LONG  INJ RT ASC INJ AZNTH INJ TIME
37.68 26.04 112.19 9 37 42
237.97 31.08 80.90 20 54 S¢
18.68 25.49 113.27 11 11 16
217.%6 30.83 79.88 22 15 18
2.76 23.82 116.29 12 8 10
196.54 £29.97 T7.02 23 27 46

MID-COURSE EXECUTION ACCURACY
SCT 2836.4 SGR 500.6 SC3 216.3

RRT .6816 RRF -.T3)) RTIF -,9966
8GO 2880.2 R23 -.1121 R13 -.9385%
SG1 2857.2 862 363.6 THA  6.97
FLIGHT TIME 138.00
DISTANCE 330.311
GAL J0.76 AZL 94.33 HCA 130.75 SMA 123.68
CAP -14.76 ATP BY.17 TAL 148.90 TAP 279,65
ZAP 14,79 €TS 291.93 ZAE 1%2.06 €TE 115,72
RAD 6568.5 VEL 12.636 PTH 2.29 VHP §.647
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
33.72 24.42 113.45 10 7 3
240.73 30.3¢ 82.23 20 40 48
14.89 23.83 114.55 11 19 48
220.16 30.08 81.19 22 1 49
359.34 22.10 117.65 12 14 %54
200,77 29.31 .27 23 16 15

MID-COURSE EXECUTION ACCURACY

SGT 2895.9 SGR 528.3 503 235.8
RRT 7338 RRF -.785%9 RTF -.,9427
SGB 2943.7 R23 -,1229 R13 -.9449

$G1 2922.1 SG2 355.7 THa 7.74
FLIGHT TIME 140.00
DISTANCE 337.072
GAL 10.39 AZL 54.61 HCA 133,90 SMA 124,38
CAP -14.02 AZP B6.80 TAL 148.61 TAP 282.51
ZAP 16.66 ETS 294.96 ZAE 151.61 ETE 108.87
RAD 6568.4 VEL 12.569 PTH 2,28 VHP 9,263
INJ LONG  INJ RT ASC  INJ AZMTH INJ TIME
29.61 22.87 114,61} 10 17 15
243.98 29.60 83.82 20 24 59
10,98 22.26 115,75 11 29 6
223.22 29.4] 8z.75 21 47 5
355.87 20.45 118.92 12 22 10
203.42 28.75 19.78 23 3 24

MID-COURSE EXECUTION ACCURACY

SGT 2962.5 SGR  368.0 SG3 254.5
RRT .TA24 RRF -.8363 RTF -.,9472
SGB 3016.5 R23 -.1359 R13 -.9498
561 2996.1 SG2 349.8 THA 8.65
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ARRIVAL CATE AUC 23 1967

29.7123
34.791
-2.33

ECC
RCA
ZAC

.29938 INC 3.8311
85.59 APO 158.73
17,70 €ETC 24.40

vl
v2
e

OPA 27,87 RAP 149.99
PO (ST TIM INJ 2 LAT
1615.% -16.58
4633.5% 24.87
1362.3 -17.70
4361.9 26.06
1169.0 -20.10 358.79
4128.0 29.2% 188.18
OROIT DETERMINATION ACCURACY
ST 1230.2 SR 185.7 55 11%8.2
CRT -.1500 CRS -.3427 (ST .9798
LSA 1681.7 MSA 246,77 554 17.3
EL! 1230.5 EL2 1A3.6 ALF 178.67

ECC t.T1017
INJ 2 LONG
34.1¢
227.35
15.02
207.03

ARRIVAL OATE AUG 25 1967

ECC .28927 INC 4.,0684
RCA 87,38 APO 158.50
ZAC 118.70 EYC 24.11

vl
v2
CLP

29.723
34.795
-3.74

OPA 28.31 RAP 152.23
PO (ST TIM INJ 2 LAT
1554.0 -14.89
4666.7 25.39
1303.2 -16.00
4392.7 26,59
1115.3 -18,96 355.60
4153.4 29.79 189.96
ORBIT DETERMINATION ACCURACY
8T 1311.9 SR 161.4 88 1233,
CRT .0)85 CRS -.1551 CST .9845
LSA 1793.5 MSA 225.1 SSA 16.6
ELT 1311.9 EL2 161.3 ALF .13

ECC
1NJ

1.6634
2 LONG
30.44
229.63
11.46
209.17

ARRIVAL CATE AUG 27 1967

vi
v2
LP

29.723
34.799
-5.18

ECC
RCA
ZAC

27973
89.08
113.68

INC 44,3268
APO 1%58.28
ETC 23.8%

ECC
INJ

1.6304
2 LONG
26.60
232.33
T.81
211.68
1059.4 -17.09 362.35%
4183.4 30.39 192.10
ORBIT DETERMINATION ACCURACY
ST 1374.8 SR 147.0 ss 1304.2
CRT .3060 CRS .1434 (ST .3858
L5A 1ARS.% MSA 213.8 SSA 16.0
ELI 1375.5 ELZ 139.9 ALF 1.89

OPA  28.88

PO (ST TIM
1489.5
4105.3
1241 .4
4428.7

RAP 154.52
INJ 2 LAT
-13.04
25.96
-14.15
27.16

ARRIVAL DATE AUGC 29 1967

£CC
RCA
ZAC

27074
90.7)
111.61

INC 4.6110
APO 158.06
ETC 23.63

Vi
ve
CLe

29.123
34.804
-6.65

DPA  29.63

PO (ST TIm
1421.5
4750.5
1176.5
4470.7

RAP 156.87
INJ 2 LAT
-11.02
26.54
-12.14
2r.17

ECC 1.6N25
INJ 2 LONG
22.62
235.5%0
4.03
214.66
1001.2 -15.07 349.04
4218.8 31.04 194 .64
ORBIT DETERMINATION ACCURACY
ST 1432.4 SR 151.9 8 1377.4
CRT .6339 (RS .4984 (ST .986!
LSA 1982.2 MS5A 2016.5 SSA 15.3
ELL 1435.6 EL2 117.2 ALF 3.87



JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 11 1967
HELIOCENTRIC CONIC
RL  149.91 LAL -.00 LOL 200.43
RP 108.R7 LAP -3,35 LOP 337.59
RC 42,849 6L -22.30 GP 16.98
PLANETOCENTRIC CONIC
C3 35.233 VHL 5.936 OLA -12.69
LNCH AZMTH  LNCH TIME L-1 TIME
90.00 9 5% 7 1949.05
90.00 18 37 4 5403.5%9
100.00 11 10 5% 1707,73
100.00 20 4 %7 5120.14
110.00 12 4 24 1540.21
110.00 21 27 57  4860.44
OIFFERENTIAL CORRECTIONS
TOE 1.2867 TRA-2.7836 TC3 -,1690
ROE .0830 RRA -.5%51 RC3 .2374
FOE-1.7872 FRA 2.6151 FC3 -.5338
BOE 1.2893 BRA 2.8384 BC3 .2914
LAUNCH OATE APR 11 1967
HELJOCENTRIC CONIC
RL  149.91 LAL -.00 LOL 200.43
RP  108.85 LAP -3.38 LOP 340.76
RC 42,995 6L -24.51 GP 18.94
PLANETOCENTRIC CONIC
C3 34,200 VWL 5.848 OLA -14.T72
LNCH AZMTH  LNCH TIME L-1 TIME
90.00 10 10 18 J871.19
90.00 18 15 36 5466.42
100.00 11 23 43 1634.29
100.00 19 44 52 9178.5%
110.00 12 14 16 1475,96
110.00 21 10 48 4909.64

OIFFERENTIAL CORRECTIONS

TOE 1.3321 TRA-2.7$33 TC3 -.1461
ROE .1630 RRA -.5974 RC3 .258%
FOE-1.9442 FRA 2.7148 F(C3 -.56%0
B0€ 1.3421 BRA 2.82T1 BC3 .2970

LAUNCH DATE APR 1! 1967
HELIOCENTRIC CONIC
RL 149.91 LAL  -.00 LOL 200.43
RP 108.83 LAP -3.39 LOP 343.94
RC 43.312 6L -26,94 GP  21.23
PLANE TOCENTRIC CONIC
€3 33.542 vHL 5.792 OLA -16.9)
LNCH AZMTH LNCH TIME L-] TIME
90 .00 26 43 1786.19
90.00 50 38 5541.63
100.00 38 24 1554.87
100.00 21 38 5248.18
110.00 25 2t 1407.79
110.00 %1 10 4968 .03
CIFFERENTIAL CORRECTIONS
TOE 1.3934 TRA-2.7388 T(C3 -.1187
ROE .2582 RRA -.6%03 RC3 .2799
FOE-2.1239 FRA 2.80%9 F(C3 -.5895
BOE 1.4171 BRA 2.815%0 8C3 .3040
LAUNCH DATE APR 11 1967
HELIOCENTRIC CONIC
RL  149.9) LAL
RP 108.80 LAP -3.39
RC 43.796 6L -29.61
PLANETOCENTRIC CONIC
C3 33.324 v 5.773
LNCH AZMTH  LNCH TIME
90.00 10 46 25
90.00 17 20 54
100.00 11 45 46
100.00 18 %4 14
110.00 12 38 6
110.00 20 28 24
DIFFERENTIAL CORRECTIONS
TCE 1.4682 TRA-2,7182 T1C3 -.0965
ROE .3739 RRA -.7166 RC3 .2996
FCE-2.3239 FRA 2.A855 FC3 -,5967
B0E 1.5150 BRA 2.8111 BC3 .3148

-.00 LOL 200,43
LOP 347.11

P 23.9%

OLA -19.31
L-1 TIME
1691.18
5633,34
1467.39
5332.37
1334.73
5037.79

VL
ve
ZAL

26.632
37.106
45.58

RAL 152.72
INJ LAT
-12.37

28.02
-13.66

BAU 1373
FAU .02172
Bsp 9820
FSP  -793

VL 26.731
vP 37,183
ZAL 46.5%5

RAL 151.80
INJ LAT
-10.03

28.2%
-11.36
26 .74
-14.80
33.68

8au
FAU
BsP
FSpP

.1358
02232
10079
-857

VL 26.823
vy 37,259
TAL 47.72

RAL 150.73
INJ LAT
-7.40
28.31
-8.80
29.89
-12.36
34,02

B8Au
FAY
BspP
FSP

L1363
.02284
10429
-925

viL
vP
ZAL

26.908
37.323
49.14

RAL 149.48
INJ LAT
-4,39
268.04
-5.90
29.77
-9.69
34.18

BaAu
FAuU
ese
FsP

L1402
.02297
19112
-988

FLIGHT TIME 142.00

DISTANCE 343.827

AL 10.0% AZL  94.93 HCA 137.06 SMA 125.05
GAP -13,30 AZP 86.39 TAL 148.34 TAP 285.40
ZAP 18,79 ETS 297.18 ZAE 150.62 ETE 102.26
RAD 6568.4 VEL 12.514 PTH 2.27 vWP 8.904
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
25.33 21.43 115.68 10 28 36
247.83 28.97 8s5.712 20 1 8
6.93 20.78 116.85 11 39 23
226.85 28.83 84.6) 21 30 18
352.33 18.89 120.10 12 30 5
206.%9 28.29 81,60 22 48 58
MID-COURSE EXECUTION ACCURACY
SGT 3027.9 SGR  622.5 SG3 274.2
RRT .8253 RRF -.8797 RTF -.9313
S68 3091.2 R23 -.1489 R13 -.9%44
$C1 3071.8 SG2 346.5 THA  9.76
FLIGHT TIME 144.00
DISTANCE 350.573
GAL  9.72 AZL 95.28 HCA 140,22 SMA 125,67
GAP -12.60 AZP BS5.34 TAL 148.10 TAP 288,32
ZAP 21.19 ETS 298.72 ZAE 149.0% ETE 96.16
RAD 6568.3 VEL 12.473 PTH  2.26 VHP 8,574
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
20.80 20.14 116.62 10 41 29
252.41 28.43 88.01 19 46 43
2.69 19.44 117.84 11 50 57
231.16 28.35 86.88 21 11 10
348.68 17,44 12117 12 38 %2
210,36 27.98 83.80 22 32 38

MID-COURSE EXECUTION ACCURACY
8GT '3093.2 SGR  695.0 SC3 294.6
RRT .B607 RRF -.9148 RTF -.9548
868 3170.3 R23 -.1619 R13 -.9%85
$G1 3151,2 SC2 347.3 THA 11.08

FLIGHT TIME 146.00

DISTANCE 357.309

GAL  9.42 AZL  95.69 HCA 143.38 SMA 126.26
CAP -11.92 AZP 85.43 TAL 147,89 TAP 291.27
ZAP 23.91 ETS 299.67 ZAE 146.92 ETE 90.77
RAD 6568.3 VEL 12.446 PTH 2.2% vHP 8.278
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
15.94 19.04 117.41 10 %6 29
257.91 27.98 90.76 1923 0
358.18 18.29 118.68 12 419
236,33 27.99 A9.60 20 49 6
344.90 16.16 122.13 12 48 49
214.89 21.82 86.46 22 13 58
MI0-COURSE EXECUTION ACCURACY
SGT 3152.7 SGR 789.0 563 315.1
RRT .BB92 RRF ~-.9415 RTF -.,9%84
SGB 3250.0 R23 -.1715 R13 -.9629
SG1 3230.8 s62 352.3 THA 12.70
FLIGHT TIME 148.00
OISTANCE 364.033
CAL 9.13 AZL 96.16 HCA 146.53 SMA 126,81
GAP -11.26 AZP 84,85 TAL 147,71 TAP 294,24
ZAP 27.00 ETS 300.13 ZAE 144.21 ETE 86.19
RAD 6568.3 VEL 12.438 PTH 2.25 vHP 8.023
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
10,58 18.22 118.00 11 14 36
264,61 27.61 94.11 18 54 47
383.30 17.39 119.36 12 20 13
242.59 27.73 92.89 20 23 6
340.94 15.08 122.94 t3 021
220.33 27.84 89.68 21 52 21
MID-COURSE EXECUTION ACCURACY
SGT 3210.6 SGR  908.5 SG3  334.7

RRT .9108 RRF -.9609 RTF -,9617
SGB 3336.7 R2) -.1783 R1} -.967)
SG1 3316.9 SG2 363.1 THA 14,63

23

ARRIVAL CATE AUG 31 1367

29.723
34.809
-8.15

€CC
RCA
ZAC

.26226 INC 4.9272
92.2% APO 157.84
109,50 ETC  23.43

sl
ve
(494

ECC 1.5799
INJ 2 LONG
18.45
239.28
.11
218.20

DPA  30.58 RAP 199.30
PO CST TIM INJ 2 LAT
1349.) -8.81
4803.6 27.13
1107.7 -9.94
4520.1 28.39
940.2 -12.90 345.65
4260 .4 31.74 197.69
ORBIT DETERMINATION ACCURACY
ST 1491.7 SR 183.4 S5 1455.4
CRY .B611 CRS .T7674 CST .9A64
LSA 2082.5 MSA 200.7 SSA 14.5
ELt 1500.1 EL2 92.7 ALF 6.07
2 1967

ARRIVAL DATE SEP

.25430 INC 5.2A34
93.71 APO 157.63
107.32 ETC  23.25%

vl 29.723
34.815

-9.69

ECC
RCA
IAC e
oPA  31.79 RAP 161.85
PO CST TIM INJ 2 LAT
1211.2 -6.38
4866.4 27.68
1034.3 ~-7.54
4578.9% 28.99
876.0 -10.56 342.14
4309.6 32.46 201.34
ORBIT DETERMINATION ACCURACY
ST 1552.0 SR 241.9 s 1537.8
CRT .9609 CRS .9041 (ST .9867
LSA 2189.3 MSA 197.1 554 13.5
€L 1569.3 ELZ 66.3 ALF 8.53

ECC
INJ

1.5628
2 LONG
114,03
243.79

355.98
222.44

ARRIVAL CATE SEP 4 1367

vl 29.723
v2 34.822
CLP -11.26

(149
RCA
ZAC

24684
9%.09
105.06

ECC 1.5%20
INJ 2 LONG
9.25%
249.25%
351.56
227.5%5
807.8 -8.03 338 .48
4368.0 33.16 205.76
ORBIT DETERMINATION ACCURACY
ST 1619, SRA«=»325.6 S5 1626.6
CRT .9927 CRS .9620 (ST .9872
LSA 2310.1 MSA 193.7 SSA 12.4
€L1 1651.3 ELZ 38.4 ALF  11.29

oPA  33.29
PO (ST TIM
1186.2
4941.6
954.9
4648.2

ARR[VAL DATE SEP 6 1967

vi
ve
(€9 4

29.723
34 .830
-12.85

€CC .23986 INC 6.1626
RCA 96.40 APO 157.23
ZAC 102.69 ETC 22.86

OPA  35.16 RAP 167.55
PO CST TIM INJ 2 LAT
1091.2 -.61
5033.3 28.32
867.4 -1.95%
4732.4 29.85
734.7 -5.28 334.62
4437.8 33.76 211.11
ORBIT DETERMINATION ACCURACY
ST 1690.9 SR 434.7 SS 1T18.9
CRT .9995 (RS .9A52 (ST .9878
LSA 2442.4 MSA 192.4 SSA 1.2
EL! 1745.8 EL2 12.6 ALF 14,4}

£CC
INJ

1.5484
2 LONG
3.94
255.95
346.75
233.78



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH DATE APR 11 1967

HELIOCENTRIC CONIC

RL  149.91 LAL -.00 LOL 200.43

RP 108,78 LAP -3.39 LOP 3350.29

RC 44,440 GL  -32.55 (P 27.18

PLANETOCENTRIC CONIC

C3 33.646 vHL 5.801 DLA -21.91

LNCH AZMTH LNCM TIME -] TIME
90.00 11 1y 22 1580.60
90.00 16 44 9 5748.78
100.00 12 17 13 1368.07
100.00 18 20 %9 5436.54
110.00 12 33 12 129%.28
110.00 20 1 29 5122.09

OIFFERENTIAL CORRECTIONS

TOE 1.5653 TRA-2.6992 T(3 -.0773
ROE .5185 RRA -.7977 RC3 .316)
FOE-2.5450 FRA 2.9399 F(C3 -.5824
BOE 1.6489 BRA 2.8146 B(3 .32%4

LAUNCH DATE APR 11 1967

HELJOCENTRIC CONIC
RL 149.91 LAL
RP 108.7% LAP -3.37
RC 45.237 CL -35.79
PLANETOCENTRIC CONIC
C3 34,879 VL 5.889
LNCH ATMTH LNCH TIME
90.00 11 46 23
90.00 15 5% 10
100.00 12 45 46
100.00 17 38 28
110.00 1311 9
110.00 19 28.52
DIFFERENTIAL CORRECTIONS
TOE 1.6956 TRA-2.6837 TC3 -.0617
ROE .T040 RRA -.8948 RC3 3263
FOE-2.7840 FRA 2.9532 FC3 -.5401
BOE 1.8339 BRA 2.8P89 BC3  .3321

-.00 LOL 200.43
LOP 353.46

(14 31.02

OLA -24.75
L-1 TIME
1440.30

616.29
1248.58
5571.28
1166.75
52e5.08

LAUNCH DATE APR 11 1967

HELIOCENTRIC CONIC

RL 149.91 LAL -.00 LOL 200.43

RP 108.72 LAP -3,34 LOP 1356.64

RC 46.178 GL  -39.37 CP 35.60

PLANETOCENTRIC CONIC

C3 36,713 vWL 6.059 DLA -27.83

LNCH AZMTH LNCH TIME (-1 TIME
90.00 12 96 12 1192.97
90.00 14 28 38 892.42
100.00 13 30 42 1081 .46
100.00 16 36 50 $767.20
110.00 13 36 27 1063.38
110,00 18 47 34 5$358.05

DIFFERENTIAL CORRECTIONS
TOE 1.8745 TRA-2.6760 TC3
RDE .9474 RRA-1.0073 RC3
FOE-3.0303 FRA 2.,9047 F(3
BDE 2.1003 BRA 2.8593 BC3

-.0523
3237
-.4641
3299
LAUNCH DATE APR 11 1967
HELJOCENTRIC CONIC
RL 149.91 LAL
RP 108.69 LAP -3.30
RC 47.255 GL -43.31
PLANETOCENTRIC CONIC
C3 40.277 vHL €.346
LNCH AZMTH LNCH TIME
76.46 11 44 51
103.54 15 45
76.46 51
103,54 45
110.00 34
110.00 13
DIFFERENTIAL CORRECTIONS
TOE 2.1304 TRA-2.6838 T(C3 -.0520
ROE 1.2724 RRA-1,1304 RC3 .3076
FOE-3.2636 FRA 2.7705 FC3 -.3526
BOE 2.4814 BRA 2.9122 8C3 .3120

-.00 LoL
LOP

P

200.43
359.82
41.05

OLA -31.14
L-1 TIME
1411.35

720.86
1411.35
7T20.86
927.87
5540.38

vL 26.986
vP 37.387
ZAL  50.8)

RAL 148.00
INJ LAT
-.83
21.20
-2.56
29.16
-6.72
34.02

BAU
FAU
8se
FsP

1464
02263
11010
-1044

VL 27.0%9
VP 37.448
ZAL 32.83

RAL 146.2%
INJ LAT
3.69
25.21
1.48
27.67
-3.36
33.29

BAau .1540
FAU .02163
BSP 11365
FsP -1089

27.12%
37.504
55.20

VL
VP
ZAL

RAL 144.15
INS LAT
11.40
19.63
T.10
24.21

.59
31.56

8AU
1
asp
FsP

.1619
.01968
11774
w1110

viL
vP
TAL

27.186
37.558
57.97

RAL 141.62
INJ LAT
16.47
16.49
16.47
16.49
5.75
27.85

.1680
01641
12254
-109%

BAU
FAU
8sP
FsP

FLIGHMT TIME 150,00

CISTANCE 370.743

GAL  8.86 AZL 96.72 HCA 149.69 SMA 127,33
GAP -10.62 AZP 84.19 TAL 147.55 TAP 297.24
ZAP 30.52 ETS 300.15 ZAE 140.90 €TE 82.42
RAD 6%68.3 VEL 12.451 PTH  2.25 vHP 1.822
INJ LONG INJ RT ASC INJ AZMTH  INJ TIME
4,40 17.83 118,38 11 37 43
272.9% 21.21 98.20 18 19 57
347,82 16.87 119,79 12 40 1
2%0.27 27.51 96.89 19 51 3%
336,70 14.%0 123,60 13 14 7
226.91 28.03 93,86 21 26 51
MIO-COURSE EXECUTION ACCURACY
SGT 3264.5 SGR 1057.4 SG3  351.7
RRT ,9269 RRF -.9742 RTF -.9647
SCB 3431.5 R23 -.1803 R13 -.9714
SG1 3410.4 SC2 379.8 THA 16.93
FLIGHT TIME 152.00
DISTANCE 377.437
CAL  B.63 AZL 97.40 MCA 152.84 SMA 127.81
CAP -9.99 AZP 83.41 TAL 147.41 TAP 300.25
ZAP 34.55 ETS 299.77 ZAE 136.95 ETE 79.39
RAD 6568.4 VEL 12.492 PTH  2.26 vHP T1.633
TINJ LONG INJ RT ASC INJ AZMTH INJ TIME
356.57 18.19 118.10 12 10 23
305,99 26.93 103.34 16 5 26
341.26 16.97 119.86 13 6 34
260.00 21.18 101,79 19 11 19
352,04 13,99 124,04 13 31 18
234.92 28,30 98.25 20 55 58
MI0-COURSE EXECUTION ACCURACY
SCT 3315.6 SGR 1239.3 SC3  364.0
RRT .9390 RRF -.,9830 RTF -.9677
S6B. 3539.7 R23 -.1%65 R13 -.9757
$61 3516.8 S62 402.0 THA 19.61
FLIGHT TIME 154.00
CISTANCE 384.113
GAL  B.38 AZL 98.23 HCA 156.00 SMA 128.2%
GAP -9.38 AZP B2.47 TAL 147.29 TAP 303.29
TAP 39.17 ETS 299,04 ZAE 132,29 ETE 76,95
RAD 6568.4 VEL 12.573 PTH 2,20 VHP 7,666
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
342.49 20.59 116.10 1316 5
324,28 24,29 110.83 14 43 31
332.03 18.31 119.11 13 48 43
213,52 26.03 108.09 18 12 57
326.65 14.29 126,18 13 54 1}
244.83 28,41 103.87 20 16 52
MI0-COURSE EXECUTION ACCURACY
SGT 3366.5 SGR 14%5.5 SG3  368.3
RRT .9479 RRF -.9886 RTF -.9707
SGB 3667.7 R23 -.1673 R13 -.9800
SGI 3642.6 SC2 428.4 THA 22.62
FLIGHT TIME 156.00
DISTANCE 390.769
GAL B.16 AZL 99.31 HCA 159.14 SMA 128.66
CAP -8.79 AZP £1.29 TAL 147.19 TAP 306.34
7AP 44.47 ETS 297.92 ZAE 126.81 ETE 74.85%
RAD 6568.5 VEL 12.714 PTH  2.31 vHP 7.789
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
1.18 22.30 116.81 12 8 22
310.20 22.30 116,80 15 31 46
1.18 22.30 116.81 12 8 22
310.20 22.30 116.80 15 31 46
319.55 15.93 123,75 14 29 1
257.72 27.69 110.67 19 22 34
MIO-COURSE EXECUTION ACCURACY
SGT 3423.2 SGR 1701.1 SC3  360.6
RRT .9547 RRF -.9921 RTF -.9736
SGB 3822.5 R23 -.1535 R13 -.984]
SG1 3795.2 562 456.7 THA 25,78

n

ARRIVAL CAIE SEP B 1967

ECC
RCA
ZAC

INC 6.7210
APO 157.04
ETC 22.60

vl 29.723
vZ 34.838
CLP -14.45

.23334
97.62
100.17

RAP 170.87
INJ 2 LAT
2.96
28.0%
1.42
29.81

OPA 37.45
PO CST TIM
980.6
5148.8
768.1
4836.5

€CC 1.5537
INJ 2 LONG
asr.r?
264 .38
341.30
241.53
655.3 -2.25 330.45
4522.1 3. 14 217.67
ORBIT DETERMINATION ACCURACY
ST 1770,3 SR 872.1 ss 1813.6
CRT .9987 CRS .9945 (ST .9886
LSA 2591.0 MSA 192.4 SSA 9.9
EL) 1860.2 EL2 28.0 ALF 17.89
ARRIVAL CATE

SEP 10 1967

€CC .22729 INC 7,3962
RCA 9B.76 APO 156.8%
ZAC 97.45 ETC 22.22

Vi
v2
CLpP

29.7123
34.846
-16,03

DPA  401.23 RAP 174.72
PO (ST TIM INJ 2 LAY
840.3 T.42
16.3 26.80
648.6 5.45
4971.3 29.0¢
566.7 1.13 325.84
4625.9 34.07 225.77
ORBIT DETERMINATION ACCURACY
ST 1861.6 SR 743.0 58 1907.8
CRY .9963 (RS .998) (ST .989%
LSA 2760.4 MSA 193.]1 S8A 8.7
ELl 2003.5 EL2 59.2 ALF 21,7

ECC 1.5707

INJ 2 LONG
349.87
297.68
334.72
251 .46

ARRIVAL DATE SEP 12 1367

29.723
34.85%6
-17.53

ECC
RCA
ZAC

L22167 INC 8.2343 VI
99.82 APO 156.68 V2
94.48 ETC 21.61 CLP

43.56 RAP 179.35
INJ 2 LAY
14.82
22.29
10.93
26.45

ECC 1.6042
INJ 2 LONG
335.48
316.61
325.34
265 .44
463.4 $.07 320.43
4758 .1 33.14 23%.97
ORBIT DETERMINATION ACCURACY
ST 1969.5 SR 952.4 5SS 1995.7
CRT ,9944 CRS .9995 (ST .9907
LSA 2954.9 MSA 194.3 SS54 7.4
EL! 2185.8 EL2 90.5 ALF 25.73

DPaA

PO (ST TIM
593.0
292.4
481.5
5167.2

ARRIVAL DATE SEP 14 1967

ECC .21649 INC 9.30933
RCA 100.81 APO 156,52
ZAC 91.20 ETC 20.58

V1
ve
CLP

29.723
34.865
-18.85

OPA 47,43 RAP 185.20
PO CST TIM INJ 2 LAT
811.4 19.94
120.9 19.95
811.4 19.94
120.9 19.95
327.9 10.15 313.22
4940 .4 30.40 249.46
ORBIT DETERMINATION ACCURACY

€£CC 1.6629
INJ 2 LONG
354.00
3n3.02
354,00
303.02

ST 2102.5 SR 1203.2 sS 2068.7
CRT .9935 CRS .9999 (ST .9320
LSA 3179.5 MSA 195.5 SSA 6.3
EL) 2419.5 EL2 119.4 ALF 23.70



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH DATE APR 11 1967 FLIGHT TIME 158.00 ARRI[VAL CATE SEP 16 1967
HELIOCENTRIC CONIC CISTANCE 397.398
RL 149.91 LAL -.00 LOL 200.43 v 27,242 GAL 7.96 AZL 100.7% WCA 162.29 SMA 129.05 ECC .21174 INCIN.T475 v 29.1723

RP 10M.66 LAP -3.25 LOP  3.00 vP 37,607 CAP -8.21 AZP T9.7% TAL 147,10 TAP 3139.39 RCA IN1.72 APO 156.37 v2 34.87%
RC 4A.4%8 (L -47,.62 (P 47,46 ZAL 61.2]1 ZAP 50.48 €75 296.26 ZAE 120.41 ETE 72.69 ZAC B87.5 ETC 18.77 (LP -19.74
PLANETOCENTRIC CONIC

C3 46.39% VML 6.811 DLA -34,66 RAL 138.49 RAD 6568.7 VEL 12.952 PTH  2.36 VHP B8.145 0OPA 51.71 RAP 192.99 €CC 1.7635

LNCH AZ7MTH  LNCH TIME L-] TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC
69.12 1 44 59 1593,76 16,95 15.46 22.33 120.70 1111 32 993.8 20.89 8.5%2
110.88 15 54 43 619.67 16.96 301.93 22.34 120.69 16 4 353 9.7 20.91 294.99
€3.12 1N 44 59 1593.76 16,93 15,46 22.33 120.70 1111 32 993.8 20,89 8.%2
111.88 15 54 43 609.67 16.96 301.93 22.34 120.69 16 4 53 9.7 20.91 294.99
69.12 10 44 59 1493.76 16.95 15,46 22.33 120.70 1111 32 993.8 20,89 8.%2
110.88 15 54 43 €09.67 16.96 301.93 22.34 120.69 16 4 53 9.7 20.91 294.93

CIFFERENTIAL C(ORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE 2.5199 TRA-2.,7208 TC3 -.0611 BAU .1689 SCT 3498.9 SGR 1957.3 SG63 337.0 ST 2278.1 SR 1489.2 ss 2116.1

RCE 1.71N7 RRA-1,24R2 R(C3 .2653 FAu .01162 RRT .9%97 RRF -,9940 RTF -.9767 CRT ,9934 (RS 1.0000 (ST .9935

FCE-3.4534 FRA 2.5289 F(3 -.,2168 BSP 12853 S0 4009.1 R2)3 -.1364 R13 -,9879 LSA 3441,9 MSA 195.8 SSaA 5.2

BCE 3.N4S7 BRA 2.9934 BC3 .2723 FSP  -1033 561 3979.8 $G2 483.8 THA 28,69 ELl 2717.9 EL2 143.7 ALF  33.1N

LAUNCH CATE APR 11 1967 FLIGHT TIME 160.00 ARRIVAL CATE SEP 18 1967
HELTIOCENTRIC CONIC CISTANCE 403,995
RL  149.9]1 LAL -.00 LOL 200.43 vi  27.293 GAL T.78 AZL 102.78 HCA 165.41 SMA 129,40 ECC .20742 INC12.7821 vI 29.723

RP 1(18.63 LAP -3,19 LOP 6.19 VP 37.6%4 GAP -7.65 AZP T7.62 TAL 147,01 TAP 312,43 RCA 102.56 APO 156.24 v2 34.886
RC 49.776 L -52.25 (P 54.87 ZAL 64.95 ZAP 57,19 ETS 293.55 ZAE 113.0! ETE 69.68 ZAC B83.40 €7C 15.38 CLP -19.63
PLANETOCENTRIC CONIC

€3 57.260 VHL 7.567 OLA -38.26 RAL 134.58 RAD 6569.0 VEL 13.365 PTH  2.44 VHP 8,890 DPA 56.00 RAP 203.84 €CC 1.9424

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
63.11 9 57 3 1741.81 16.49 27.0% 22.52 125.03 10 26 5 1141.8 20.95 20.46
116.89 16 11 25 585%4.17 16.50 276.03 22.54 125.02 17 49 O 5254.2 20.97 269 .44
63.11 9 57 3 1741.81 16.49 27.0% 22.52 125.03 10 26 5 1141.8 20.95 20.46
116.89 16 11 2% 565%4.17 16.50 276.03 22.54 125.02 17 49 0O 5254.2 20.97 269.44
63.11 9 57 3 1741.81 16.49 27.0% 22.5%2 12%.03 10 26 & 1141.8 20.95 20.46
116.89 16 11 25  38%54.17 16.50 276.03 22.5%4 125.02 17 49 0 5254.2 20.97 269.44

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.1639 TRA-Z.8210 T1C3 -.0833 BAU .1608 SGT 3627.1 SCGR 2170.3 S(3 295.4 ST 2530.8 SR 1775.3 85 2125.0

ROE 2.2698 RRA-1.3198 RC3 .1929 FAU .00514 RRT .9627 RRF -.9945 RTF -.9803 CRT .9938 CRS .9999 CST .995)

FOE-3.5579 FRA 2.1789 FC3 -.0777 8SP 13524 S6B 4226.8 R23 -.1177 R13 -.991} LSA 3746:2 MSA  195.0 554 4.3

BOE 3.9055 BRA 3.1144 BCI .2101 FSP  -910 8G) 4196.2 SG2 507.6 THA 30.44 EL) 3087.1 EL2 162.4 ALF 34.99

LAUNCH DATE APR 11 1967 FLICHT TIME 162.00 ARRIVAL OATE SEP 20 1967

HELTOCENTRIC CONIC DISTANCE 410.%42

RL 149.91 (AL 00 LOL 200.43 VL 27.340 GAL  7.63 AZL 105.89 HCA 168,52 SMA 129.72 ECC .20355% INC1S.B947 vI  29.723

RP 108.5%59 LAP -3,13 LOP 9.37 vP 37.698 (AP -T.11 AZP T4.4] TAL 146,92 TAP 315,44 RCA 103,31 APO 156.12 v2 34.897
RC 51,201 GL  -57.01 GP 63.16 ZAL 69.24 ZAP 64,41 ETS 287,93 ZAE 104.52 ETE 63.69 ZAL 78.67 €7C 8,26 CLP -16.92
PLANETOCENTRIC CONIC

€3 7R.2R1 VHL 8.848 DLA -41.66 RAL 129.62 RAD 6569.5 VEL 14.129 PTH 2.58 VHP 10,333 OPA 59.34 RAP 219.14 ECC 2.2883

LNCH AZMTH LNCH TIME -1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
s58.07 9 14 4 1881 .82 14,55 37.36 22.64 129.48 9 45 26 1281 .8 19.53 31.23
121.93 16 14 48  5863.22 14.56 275.26 22.65 129.47 17 52 3 5263.2 19.5% 269.13
58.07 9 14 4 1881.82 14.55 37.36 22.64 129.48 9 45 26 1281.8 19.53 31.23
121.93 16 14 48 5863.22 14.%6 27%.26 22.65 129,47 17 52 3 5263.2 19.55 269.13
s8.07 9 14 4  188).82 14,55 37.36 22.64 1£9.48 9 45 26 1281 .8 19.53 31.23
121.93 16 14 48 5863.22 14,56 275.26 22.65 129.47 17 52 31 5263.2 19.55 269.13

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE 4.3806 TRA-3.0619 TC3 -.1210 BAU .1623 SGT 3890.5 SGR 2185.6 S(3 238.1 ST 2946.4 SR 1935.0 S5 2092.4

ROE 2.9482 RRA-1.2113 RC3 .0970 FAuU-.00276 RRT .9603 RRF -.9919 RTF -.9853 CRT .9939 (RS .999% (5T .9970

FCE-3.5501 FRA 1.7530 FC3 .0306 BSP 14286 SCB 4462.4 R2) -.0981 R13 -.9940 L5A 4094.6 MSA 195.5 554 3.2

B0E 5.2803 BRA 3.2928 BC3 .1551 FS5P  -T737 SGI 4430.2 SG2 535.5 THA 28.8] EL1 3520.%5 EL2 178.2 ALF 33.23

LAUNCH DATE APR 11 1967 FLIGHT TIME 164.00 ARRIVAL DATE SEP 22 1967
HELIOCENTRIC CONIC OISTANCE 417,004

RL  149.91 LAL -.00 LOL 200.43 vt 27.382 GAL T7.50 AZL 111.25 MCA 171,57 SMA 130,01 ECC .20017 INC21.2475 vI 29.723
RP 108.56 LAP -3.05 LOP 12.56 VP 37,739 GAP -6,60 AZP 68,96 TAL 146.81 TAP 318,37 RCA 1013.99 APO 156.03 v2 34.308
RC 52.722 6L -61.31 GP T1.69 ZAL T74.06 ZAP T1.79 ETS 271,65 ZAE 94.80 ETE 46.83 ZAC 72.97 ETC 349.32 (L.P -5.84
PLANETOCENTRIC CONIC

C3 125.784 VHL 11.215 OLA -44.12 RAL 123.36 RAD 6570.3 VEL 15.720 PTH 2.79 VWP 13,209 DPA 59.96 RAP 239.13 ECC 3.0701

LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
54.64 8 35 4 2021.15 10.58 46.15 22.24 133.09 9 8 46 1421.1 15.98 40.49
125.36 16 3 5% €38.66 10.60 299.42 22.2% 133.08 16 14 34 8.7 16.00 293.77
54.64 8 35 4 2021.15 10.%8 46.15 22.24 133.09 9 B8 46 1421.1 15.98 40.49
125.36 16 3 55 638.66 10.60 299.42 22.25 133.08 16 14 34 38.7 16.00 293.77
54.64 8 35 4 2021.15% 10.58 46.15 22.24 133.09 9 8 46 1421.1 15.98 40.49
125.36 16 3 5% 638.66 10,60 299.42 22.25 133.08 16 14 34 38.7 16.00 293.77

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE 7.0942 TRA-3.%871 TC3 -.,1902 BAU ,3229 SGT 4453.4 SGR 1453.3 SC3 174.2 ST 3704.3 SR 1435.4 S5 2041.7

ROE 2.8065 RRA -.3231 RC3 .0263 FAU-.01228 RRT .8897 RRF -.9351 RTF -,9931 CRT .9872 (RS .9936 (ST .9989

FOE-3.4568 FRA 1.3417 £C3 .0845 BSP 148%8 S(B 4684,5 R23 -.0725 R13 -.9969 LSA 4461.2 MSA 219.3 SS4A 2.0

BOE 7.6292 BRA 3.6016 8C3 .1920 FSP -535 SG1 4641.0 S62 636.7 THA  16.51 EL) 3966.9 €L2 213.8 ALF 21.00

31



JPL TM 33.99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH ODATE APR 11 1967 FLIGMT TIME 166.00 ARRIVAL CATE SEP 24 1987
HELIOCENTRIC CONIC OISTANCE 423.264
QL 149.91 LAL  -.00 LOL 200.43 vi 27.420 GAL  T.42 AZL 122.36 HCA 174.46 SMA 130,28 €CC .19750 INC32.35%2 V1 29.723

RP  108.52 LAP -2.96 LOP 15.75 vP 37,718 GAP -6.14 AZP 57.77 TAL 146.60 TAP 321,07 RCA 104.5%5 APO 156.01 v2 34,920
RC  54.330 (L -63.03 GP 76.42 ZAL T79.25 ZAP T8.T7 ETS 221.03 ZAE 83,00 €VE 355.73 ZAC 64.93 ETC 294.42 CLP 33.98
PLANETOCENTRIC CONIC

€3 266.584 VHL 16.327 DLA -43.%9 RAL 116,14 RAD 6571.6 VEL 19.69% PTH 3,12 VWP 19.653 OPA 55.02 RAP 260.38 €CC 5.3873
LNCH ATMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INS 2 LAT INJ 2 LONG

55.37 8 9 8 2135,62 4,81 50.98 21.0% 133.37 8 44 44 1535.6 10.27 45,50
124.63 15 32 14 768.38 4,83 305,64 21.07 133,37 15 45 3 168 .4 10.29 300.15
55.37 8 9 8 2135%.62 4,61 50.98 21.05 133,37 8 44 44 1535.6 10.27 45.50
124.63 15 32 14 768.38 4.83 305.64 21.07 133,37 15 45 ) 168.4 10.29 300.15
55,37 8 9 8 2135.62 4.81 50.98 21.05 133.37 8 44 44 1535.6 10.27 45.50
124.63 15 32 14 768,38 4.83 305,64 21.07 133.37 15 45 3 164.4 10,29 300.15
CIFFERENTIAL CORRECTIONS M]D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
YOE11.2309 TRA-2.7789 TC3 -.2300 BAU 1.0426 SGT 4231.9 SGR 2300.2 SG3 117.8 ST 3961.8 SR 1612.8 SS 20%4.2
ROE-4.3862 RRA 3.3111 RC3 .1808 FAyU-.02669 RRT -.8906 RRF .92%6 RTF -.9964 CRT -.,9799 CRS -.9850 (ST .9996
FOE-3.4848 FRA 1.0972 FC3 .0867 BSP 15131 3C8 4816.6 R2Y .D16% R13 .9998 LSA 4753.2 MSA 298.9 SSA 1.0
BOE12.0570 BRA 4,3226 BC) .292% FSP -359 SC1 4724.6 G2 937.1 THA 153.02 EL] 4267.1 EL2 298.9 ALF 158.14
LAUNCH DATE APR 11! 1967 FLIGHT TIME 168.00 ARRIVAL DATE SEP 26 1967
HELTOCENTRIC CONIC DISTANCE 428.785
RL  149.91 LAL -.00 LOL 200.43 vi 27.454 GAL 7.48 AZL 1%2.51 MCA 1T76.77 SMA 130.5%1 ECC .19657 INC62.5130 VI 29.723

RP 108.48 LAP -2.86 LOP 18.94 VP 37.814 GAP -5,87 AZP 27,52 TAL 146.03 TAP 322.81 RCA 104 .86 APO 156.17 v2 34.932
RC 56.016 GL -54.18 GP 62.74 ZAL 84,07 ZAP 84,33 ETS 184,44 7AE 65.40 ETE 321.83 ZAC 49.14 ETC 249.12 CLP T7.54
PLANETOCENTRIC CONIC

C3 886.895 VML 29.781 DLA -32.92 RAL 110.79 RAD 6372.9 VEL 31.752 PTH 3,48 VWP 36.884 OPA 38.29 RAP 277.48 ECC15.5960
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.46 9 14 54 1984 .62 -.02 34,80 20.80 122.92 9 47 %9 1384.6 4,32 28.57
107.5%4 13 43 46 1125.68 -.00 331.08 20.81 122.92 14 23 525.6 4.34 324.77
72.48 9 14 54 1984 .62 -.02 34.88 20.80 122.92 9 47 59 1384.6 4,32 28.57
107.54 13 43 46 13125.65 -.00 331.08 20.81 122.92 14 2 31 525.6 4,34 324.77
110.00 12 48 51 1294.70 -8.20 3%.79 15,47 123.30 13 10 28 694.7 -3.76 332.%2
110.00 15 9 0 863,97 8.17 316.1% 26.19 123.3 15 23 23 263.6 12.50 309.72
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 9.6281 TRA -.0650 TCY -.1404 BAU 4.0656 $GT 2032.4 S(R 4040.2 863 831 ST 18%52.% SR 3263.3 85 2553.4
RO-16.784% ARA 6.7932 RC3 .328 FAU-.07395 RRT -.9210 RRF  .9985 RTF -.940) CRT -.9900 CRS -.9998 (ST .9927
FOE-4.13268 FRA 1.4310 FC3 .0722 BSP 13638 SCB 4522.6 R23 -.0241 R13 .9996 LSA 4333.0 MSA 229.1 8SA 1.3
BOEID.3499 BRA 6,7935 BC3 .3429 FSP -250 8G] 4465.6 SG2 716.3 THA 115.56 ELl 3745.6 EL2 227.2 ALF 119.46
LAUNCH DATE APR 1t 1967 FLIGHT TIME 170,00 ARRIVAL CATE SEP 28 1967
HELIOCENTRIC CONIC DISTANCE 439.342
RL 149.91 LAL -.00 LOL 200.4) VL 27,484 GAL 6.68 ATL 31.66 HCA 183.24 SMA 130.73 ECC .18643 INCSA. 3421 v3  29.723

RP  108.4% LAP -2.76 LOP 22.13 VP 37.847 GAP -4.40 AZP 148.30 TAL 148.10 TAP 331,33 RCA 106.36 APO 155.10 vZ 34.943
RC ST7.772 6L 56.08 GP -63.34 ZAL B4.46 TAP 835.82 ETS 164,50 FAE 79.73 ETE 36.68 ZAC T78.72 ETC 99.99 CLP 80.64
PLANETOCENTRIC CONIC ¢

C3 784.104 vHL 28.002 DLA T2.33 RAL 158.44 RAD 6572.8 VEL 30.090 PTH 3.45 VHP 36.673 DPA -86.79 RAP 327.06 ECC13.9044
LNCH AZMTH LNCN TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20.17 21 17 54 5075.97 .41 248.24 68.32 17.67 22 42 %0 4476.0 -8.03 246.21
159.83 8 0 36 3309.18 -.40 95.39 68.30 17.67 8 % S 2109.2 -8.02 93.36
20.17 21 17 54 5075.97 -.41 248.24 68.32 17.67 22 42 % 4476.0 -8.03 246.21
199.83 8 0 3% 3309.18 -.40 95,39 68.30 17.67 8 % 9 2109.2 -8.,02 93.36
20.17 21 17 %4 5075.97 -.41 248.24 68.32 17,67 22 42 % 4476.0 -8.03 246.21
159.83 8 0 58 3309.18 -.40 95.39 68.30 11.67 8 56 5 2709.2 -8.02 93.36
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-5.2973 TRA-2,9779 TCo> -.1932 BAV 3.6775 SCT 2525.1 SGR 3951.8 SG3  B3.6 ST 1240.4 SR 1237.0 88 1044.1
ROE-3.0847 RRA-5.2501 RCY -.2928 FAU-.06433 RRT ,9%86 RRF -.9986 RTF -.9721 CRT .B647 CRS .9907 (ST .9250
FOE 1.0042 FRA 1,2723 FC3 .0T10 BSP 14623 868 4689.6 R23 -.0300 R13 -.,9995 LSA 1984.6 NSA 469.1 SSA .8
BOE 6.1335 BRA 6.0358 BC3 .3508 FsP  -261 SC1 4649.7 SG2 610.9 THA 57.89 EL] 1691.5 ELZ 455.6 ALF 44,91
LAUNCH DATE APR 11 1967 FLIGHT TIME 172.00 ARRIVAL DATE SEP 30 1967
HELIOCENTRIC CONIC DISTANCE 444.843

RL 149.91 LAL -.00 LOL 200.43 VL 27.511 GAL 6.76 AZL 61.60 WCA 185.56 SMA 130,92 ECC .1B606 INC28.4033 V1 29,723
RP 108.41 LAP -2.64 LOP 25.32 VP 37,878 GAP -4.14 AZP 118.29 TAL 147.50 TAP 333,06 RCA 106.5%6 APO 155.28 v2 34.957
RC 59.590 GL 64.08 GP -79.77 ZAL T9.04 ZAP B2.60 ETS 116.40 ZAE 96,23 ETE 353.24 ZAC 94,41 ETC 56,29 CLP 43.54
PLANETOCENTRIC CONIC

C3 208.770 VWL 14.449 OLA 71,00 RAL 194.27 RAD 6571.2 VEL 18.168 PTH 3.02 VHP 19.440 DPA -T3.83 RAP 115.71 ECC 4.4358
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21.70 23 44 4 4941 .43 -8.82 245,06 101.22 18.24 25 626 4341 .4 -16.36 242.74
1%8.30 10 20 38 3182.13 -8.81 93.79 101.20 19.24 11 13 4 2%582.1 -16.3% 91.47
21.70 23 44 4 4941.43 -8.82 245.06 101.22 19.24 25 6 26 4341 .4 -16.36 242.74
158.30 10 20 38  3182.13 -8.81 93.79 101.20 19.24 1113 41 2%82.1 -16.35 91.47
231.70 23 44 4 4941 ,43 -8.82 245,06 101.22 19.24 29 6 26 4341 .4 -16.36 242 .74
1%56.30 10 20 38 3182.13 -8.81 93.79 101.20 19.24 13 13 &1 2582.1 -16.35 91.47
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3.9051 TRA-3.892% TC3 -.2708 BAU .7965 SGT 5048.6 SGR 1305.3 SG3 119.4 ST 2102.7 SR 909.8 S 998.8
ROE 2.180% RRA -.T7739 RC3 -.0901 FAU-.0163) RRT .9122 RRF -.9194 RTF -.9997 CRT .9103 CRS .9236 CST .9994
FDE-1.1378 FRA 1.0601 FC3 .0676 BSP 16532 SGB 5214.6 R23 .00%8 R13 -.,9998 LSA 2474.6 MSA  350.8 SSA 1.1
BOE 4.4726 BRA 3.9687 BC3 .2854 FSP  -386 SG1 5188.6 SG2 520.3 THA 13,4} EL] 2264.3 EL2 349.8 ALF 22.0%
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JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 11 1967

HELJOCENTRIC CONIC

RL 149.91 LAL ~-.00 LOL 200.43
RP 108,37 LAP -2.52 LOP 28.52
RC 61,464 L 60.91 P -79.%2

PLANETOCENTRIC CONIC

C3 87.167 vHL 9.336 OLA 64.89

LNCH AZMTH LNCH TIME L-I TIME
28.81 0 % 44 4754.82
151,19 10 7 1 3039.01
28.81 0 5 44 4T754.82
181.19 10 7 1 3039.0t
26081 0 5 44 47%4.82
181.19 10 7 1 3039.01

DIFFERENTIAL CORRECTIONS

TOE 3.0346 TRA-2.6130 TC3 -.1277
ROE-1.0498 RRA 2.2043 RC3 -.0305
FOE-1.2200 FRA 1.3782 FC3 -.0020
ODE 3.2110 BRA 3.4188 8C3 .1313

LAUNCH DATE APR 11 1967

HELTOCENTRIC CONIC
RL 149.91 LAL
RP 108.33 LAP -2.39
RC 63,388 GL 54.8%

PLANETOCENTRIC CONIC
C3 48.660 vHL 6.976
LNCH AZMTH LNCH TIME

36,27 0 3 4
143.73 9 27 53
36.27 o 3 4
143.73 9 27 53
-36.27 o 3 4
143,73 9 27 53

OIFFERENTIAL CORRECTIONS
TOE 1.6973 TRA-1,6498 TC3
RDE-1.2058 RRA 2.7326 RCI
FDE-1.1934 FRA 1.8874 FC3
BOE 2.0820 BRA 3.1919 BC3

-.00 LOL 200.43
Lo 3.7

P -T4.45

OLA %8.62
L-1 TIME
4%83.74
2931.60
4583,74
2931.60
4383.74
2931.60

-.0423
-.2785%
-.2154

287

LAUNCH OATE APR 11 1967
HELIOCENTRIC CONIC
RL 149.91 LAL
RP 108.29 LAP -2.2% LOP
RC 65.357 L 48.20 GP
PLANETOCENTRIC CONIC
C3 32.484 vML 5.700 DLA 52.40
LNCH AZMTH LNCH TIME L-I TIME
43.88 O 350 4437.43
136.12 46 8 2874.21
43.88 350 4437.48
136.1¢ 46 8 2874.21
43.88 3 50 4437.45
136.12 6 8 2874.21
OIFFERENTIAL CORRECTIONS
TOE 1.0875 TRA-1.1257 TC3 -.0396
ROE -.9975 RRA 2.8430 RCY -.6059
FOE-1.1402 FRA 2,5085 FC3 -.6161
BOE 1.4537 BRA 3.0578 BC3 .6072

200.43
34.91
-69.66

-.00 LOL
8
1]
8
1}
8

LAUNCH DATE APR 11 1967

MELIOCENTRIC CONIC
RL 149.91 LAL ~-.00 LOL 200.43
RP 108.25 LAP -2.10 LOP 38.11
RC 67.365 GL- 41.74 GP -635.50

PLANETOCENTRIC CONIC
C3 24.421 VHL 4.942 DLA 46.45
LNCH AZMTH LNCH TIME L-1 TIME

51.51 12 7 4306.05
128.49 4 10 2863.40
51.%1 12 7 4306.05
128 .49 4 10 2863.40
51.51 12 7 4306.0%
128.49 4 10 2863.40

OIFFERENTIAL CORRECTJONS
TOE .7146 TRA -.7370 7C3 -.1123
ROE ~.8463 RRA 2.8689 RC3 -.9293
FOE-3.2001 FRA 3.1930 FC3-1.1913
BOE 1.1076 BRA 2.9621 BC3 .9361

00 ®®O

VL 27,8535
ve 37,907
TAL T2.94

RAL 194,79
INJ LAT
-18.%4
-18.53
-18.%4
-18.53
-18.54
-18.%3

BAU .1530
FAU .00020
BSP 16849
FspP -592

VL  27.5%5%
vP 37,934
ZAL 67.02

RAL 189.55
INJ LAY
-25.30
-25.29
-25.30
-2%.29
-25%.30
-25.29

BAU .1832
FAV 0121}
BsSP 16983
FsP -878

L 27.573
vP  37.9%9
7AL 61.6)

RAL 184.41
INJ LAT
-28.46
-28.44
-28.46
-28.44
-28 .46
-28 .44

BAU .2637
FAU .02312
8sp 16877
Fsp -121%

vL 27.%88
vP 37.982
ZAL  %6.92

RAL 180.19
INJ LAT
-28.90
-28.88
-28.90
-28.88
-28.90
-28.88

.30%6
.03360
16544
-1576

8Av
FAU
BsP
FsP

FLIGHT TIME 174,00

DISTANCE 4%1.036
CAL 6.74 AZL T2.64 HCA 188.47 SHA
CAP -3.71 AZP 10T.18 TAL 147.28 TaP
ZAP 80.00 ETS 66.29 ZAE 105.53 ETE

14.440 PTH 2.62 vHP
RT ASC INJ AZMTH INJ
95.76 26.58 1
95,74 26.58 10
95.76 26.%8 1
95,74 26.58 10
235.93 95.76 26.58 ]
92.34 95.74 26.%8 10
MID-COURSE EXECUTION ACCURACY
8GT 4220.2 SGr 3253.6 SG3 184.0
RRT -.9641 RRF .98T1 RTF -.9935
8GE 3328.8 R23 -.0113 R13 .9995
$G1 5283.9 562 690.0 THA 142.63

RAD 6569.7 VEL

INJ LONG  INJ
235.93
-92.34
235.93
92.34

FLIGHT TIME 176.00

DISTANCE 457.393
6.70 AZL T7.97 HCA 191.53 SMA
-3.26 AZP 101.79 TAL 147.15 TAP
78.51 ETS 46.30 ZAE 112,03 ETE

GAL
GAP
ZAP

RAD 6568.8 VEL 13.039 PTH  2.38 wWP
INJ LONG INJ RT ASC INJ AZNTH INJ
224.36 82.8) 35.17 1
89.65 82.78 3.7 10
224,36 82.81 35.17 1
89.65 82.78 35.17 10
224.36 82.81 35.17 1
89,65 82.18 35.17 10
MI0-COURSE EXECUTION ACCURACY

131.09
335,75
306 .48

12.814
TINE
24 59
57 40
24 %9
57 40
24 %9
87 40

131.24
338.68
289.53

9.647
TIME
19 28
16 45
19 28
16 45
19 28
16 45

SCT 2952.4 SGR 4439.4 8G3 271.2

RRT -.9592 RRF .9966 RTF -.9765
868 5331.5 R23 -.0136 R13
$G1 528%.2 862 T01.3 TMA 123.19

FLIGHT TIMg 178.00

DISTANCE 463.801 —
6.67 A7L 81.07
-2.79 AZP 98.64
35,27

CAL
CAP
ZAP T8.14 ETS

.9992

HCA 194,65 SMA 131.36
TAL 147,05 TAP 341,70
7AE 117.07 ETE 281.10

RAD 6568.3 VEL 12.404 PTH  2.24 vHP 7.842
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
211.72 69.75 43,95 1 17 48
87.31 69.74 43,94 9 3 2
211.72 69.75 43,95 1 17 48
87.31 69.74 43.94 93 2
211.72 69.75 43,95 1 17 48
87.31 69.74 43,94 9 34 2
MID-COURSE EXECUTION ACCURACY
SCT 2138.1 SGR 4839.6 SC3  375.1
RRT -.9395 RRF .9981 RTF -.9526
scB 5290.8 R23 -.0107 R13  .9990
SG1 5247.%5 362 675.5 THA 112.94
FLIGHT TIME 180.00
DISTANCE 470.223
GAL 6.64 AZL 83,10 MCA 197.80 SMA 131,47
CAP -2.32 AZP 96,57 TAL 146.95 TAP 344.76
ZAP 78.79 ETS 27.09 ZAE 121.14 ETE 274.90
RAD 6568.0 VEL 12.075 PTH 2,16 vHP 6,691
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
199.00 58.55 51.91 1 23 33
86.68 38.5%4 51.90 8 51 53
199.00 58.53 51.91 123 %3
66,68 %8.54 51.90 8 51 53
199.00 58.55 $1.91 12353
86.68 58.54 $1.90 8 %1 53
MID-COURSE EXECUTION ACCURACY
SGT 1499.6 SGR 5011.1 SC3 490.2
RRT -.8937 RRF  .9984 RTF -.9057
$G8 5229.% R23 -.0037 R13 .9988

$G1 5189.2 SG2 648.0 THA 105.18
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ARRIVAL CATE OCT 2 1967

vl
ve
e

29.723
34.970
-17.42

ECC 18470 INCLIT.3593
RCA 106.88 APO 15%.30
ZAC 101.19 €ETC 11.90

2.4345
2 LONG
232.38
88 .80
232.38
88 .80

€Cc
INy

DPA -64.16 RAP 122.60
PO CST TIM INJS 2 LAT
4154.8 -25.65
2439.0 -25.64
4154.8 -25.65
2439.0 -29.64
4154.8 -25.6% 232.38
2439.0 -25.64 88.80
ORBIT DETERMINATION ACCURACY
ST 2180.3 SR 1153.3 8s 1060.9
CRT -.908% CRS -.9%41 (ST .9919
LSA 2649.7 MSA 434.4 55A 2.0
EL] 2428.3 EL2 432.8 ALF 153.42
ARRIVAL 4 1967

DATE OCT

.18331 INC12.0287
107.18 APO 155.29
10%.24 ETC 387.74

vt 29.723
ve 34,983
CLP -42.0%

ECC
RCA
ZAC

OPA -57.48 RAP 126.37
PO CST TIM IMJ 2 LAT
3983.7 -31.74
2331.6 -31.73
3983.7 -31.74
2331.6 -31.73
3983.7 -M.74 219.37
2331.6 -31.73 84.€6
ORBIT DETERMINATION ACCURACY
ST 1%97.8 SR 1628.8 $S 1085.3
CRT -.9184 CRS -.9870 (ST .9700
LSA 2483.9 MSA 462.3 S84 2.9
EL] 2234.6 ELZ 460.8 ALF 134.40

ECC 1.8008
INJ 2 LONG
219.37
84.66
219.37
84.66

ARRIVAL DATE OCT 6 1967

vl 29.723
v2 34.996
CLP -53.76

ECC .18208 INC 8.92%9
RCA 107.44 APO 153.28
ZAC 108,28 ETC 352,36

ECC 1.5346
INJ 2 LONG
205.45
81.03
205.45
81.03

pPA -92.18 RAP 128.57
PO CST TIM INJ 2 LAT
3837.9 -34.0%
2214.2 -34.04
3837.5 -34.0%
22714.2 -34.,04
3837.9% -34.,0% 20%.4%
2274.2 -34.04 81.03
ORBIT DETERMINATION ACCURACY
ST 1199.8 SR 1726.4 85 1143.4
CRT -.8920 CRS -.9920 CST .9420
LSA 2349.2 MSA 456.6 SSA 3.9
EL] 20%2.3 EL2 456.2 ALF 123.68
8 1967

ARRIVAL DATE OCT

29.723
35.009
-62.04

ECC .18108 INC 6.896)
RCA 107,66 APO 155.28
ZAC 110,91 ETC 349.53

vi
ve
CLP

€CC 1.4019

INJ 2 LONG
191.86
79.
191.
19.

DPA -47,67 RAP 129.74
PO CST TIM INJ 2 LAT
3106.1 -33.62
2263 .4 -33.61
3706.1 -33.62
2263.4 -33.61
3706.1 -33.62 191.
2263.4 -33.61 79.
ORBIT DETERMINATION ACCURACY
ST 908.2 SR 1749.6 S5 1231.2
CRT -.B507 CRS -.9932 CST .9060
LSA 2283.2 M5A 434.6 S5A 4.9
EL] 1922.8 EL2 434.5 ALF 115.20



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 1t 1967
HELIOCENTRIC CONIC
RL  149.9] LAL -.00 LOL 200.43
RP  108.20 LAP -1,9% LOP 41.3)
RC 69.409 GL 35.75 (P -61.8%
PLANETOCENTRIC CONIC
C3 19.942 VHL 4,466 OLA
LNCH AZMTH  LNCH TIME
59.13 029 %
120.87 T 20 21
59.13 29 S
120.87 20 21
59.13 29 9
120.87 7 20 21
OIFFERENTIAL CORRECTIONS
TOE .5002 TRA -.3866 TC3 -.2486
ROE -.7713 RRA 2.8%03 RC3-1.2233
FOE-1.3406 FRA 3.9040 F(C3-1.9138
BOE .9192 BRA 2.8764 BCI 1.2483

40.92
L-1 TIME
4]175.91
2895.50
4175,91
2895,50
4175.91
289%.50

0
7
(¢}

LAUNCH DATE APR 11 1967
HELIOCENTRIC CONIC
RL 149.91 LAL -.00 LOL 200.43
RP 108.16 LAP -1.,79 LOP 44.51
RC 71.48% GL 30.31 6P -3%8.55
PLANETOCENTRIC CONIC
C3 17.278 vHL 4,157 OLA 35.87
LNCH AZMTH LNCH TIME L-1 TIME
66.99 5T 13 4030.01
113.M 30 49 2974,13
66.99 57 13 4030.01
113.01 30 49 2974.13
66.99 57 13 4030.0
113.01 30 & 2974.13
CIFFERENTIAL CORRECTIONS
TOE .3385% TRA -.04T1 TC3 -,4456
ROE -.7373 RRA 2.8055 RC3-1.4519
FOE-1.5407 FRA 4.8161 FC3-2.7022
80E .B113 BRA 2.80%9 BC3 1.5188

Qa0 a0

LAUNCH DATE APR 1} 1967
HELIOCENTRIC CONIC
RL 149,91 LAL
RP  108.12 LAP -1,63
RC  73.590 6L 25.44
PLANETOCENTRIC CONIC
C3 15.634 VHL 3.9%4
LNCH ATMTH LNCH TIME
76.01
103.99
76.01
103.99
110.00
110.00 54
OIFFERENTIAL CORRECTIONS
TOE .1974 TRA .2903 1C3 -.6892
RDE -.7255 RRA 2.7339 RC3-1.6089
FOE-1.78B1 FRA 5,2949 F(3-3.4889
BOE .7519 BRA 2.7493 BC3 1.7503

-.00 LOL 200.43
Lo 471,72

GP  -55.48

oLa  31.33
L-I TIME
3833,.86
3124.55
3833.86
3124.55
2675.93
3330.48

LT Y W

LAUNCH DATE APR 11 1967
HELIOCENTRIC CONIC
RL  149.9) LAL
RP 108.08 LAP -1.46
RC 75,721 GL 21.10
PLANETOCENTRIC CONIC
C3 14,610 vHL 3.822
LNCH AZMTH (NCH TIME
90,00 4 36 47
90.00 20 8
100.00 35 5
100.00 4 33
110.00 40 23
110.00 15 42
CIFFERERTIAL CORRECTIONS
TDE .0617 TRA .6261 TC3 -.9627
ROE -.7200 RRA 2.6383 R(C3-1,6889
FOE-2.0617 FRA 5.9131 F(C3-4,197%
BOE .7227 BRA 2.7116 8C3 1.9440

-.00 toL 200.43
LoP 30.93

GP -52.53

oLa 27.25%
L-1 TIME
3241.06
3687.00
2859.69
3543.60
2467.59
3508.46

- ® N

vL 27,600
vP 38,003
TAL 52.94

RAL 176.82
INJ LAT
-21.67
-27.66
-27.67
-27.66
-27.67
-27.66

Bau  .3328
FAU .04408
BsP 16324
FsP -1970

vL 27.610
vP 38.023
ZAL 49.64

RAL 174.14
INJ LAT
-25.57
-25.5%6
-2%.57
-2%.5%6
-25%.57
-25.9%6

8ay
FAU
aspP
FsP

.3508
.05393
16038
-2364

21.618
38.040
46,97

vi
vP
TAL

RAL 171,99
INJ LAT
-23.10
-23.09
-23.10
-23.09
-32.15
-14.63

-L1¥]
FAU
asp
FspP

.3658
.06301
15778
-2747

vL 27,623
vP 38.0%6
ZAL 44.82

RAL 170.24
INJ LAT
-25.51
-15.72
-28.51
-12.96
-34.06

-8.14

BAV
Fau
B3P
FSP

3797
07084
15545
- 3098

FLIGHY TIME 182,00

CISTANCE 476.644
GAL 6.63 AZL 84,54 HCA 200,97 SMA
GAP  -1.85 AZP 95.10 TAL 146,85 TAP
7AP 80.34 ET5 20,16 ZAE 124.49 ETE

RAD 6567.8
INS LONG
186.35
88.39
186.3%
88.5%9

VEL 11.888 PTH  2.11 VMP
INJ RT ASC INJ AZMTH INJ
49,61 58,57
49.61 58.56
49.61 58.57
49.64 58.56

186.35 49,61 58,57

88.59 49.61 58.56
MID-COURSE EXECUTION ACCURACY
SGT  944.5 SGR 50%9.1 SG3 609.8
RRT -.7470 RRF .9983 RTF -.7614
SCB 5146.5 R23  .0063 R13 .9986
SGl 5108.8 862 621.8 THA 98.06

DW= W =B -

FLIGHT TIME 184,00
CISTANCE 483.05%6
6,62 AZL 85.61 HCA 204,15 SMA
-1.39 AZP 94,00 TAL 146,73 TAP
82.65 ETS 13.98 ZAE 127.24 ETE

AL
GAP
ZAP

RAD 6567.7 VEL 11.775 PTH 2.08 WP
INJ LONG INJ RT ASC INJ AZMTH INJ
173.02 42.73 63.94 2
93.79 42.72 63,93 7
173.02 42.73 63.94 2
93.79 42,72 63.93 ?
173.02 42,73 63,94 2
93.79 42.712 63.93
MIC-COURSE EXECUTION ACCURACY
SGT 601.1 SGR 5026.% SG3 129.1
RRT -,1354 RRF .9983 RTF -,15%2
SGB 5062.3 R2S .0183 R13 .9983
861 5027.1 SG2 595.% THA 90,94

FLIGHT TIME 186,00

DISTANCE 489,456
6.64 AZL
-.92 AZP

85,62 ETS

CAL
GAP
24P

RAC 63567.6
INJ LONG
156,64
104,22
156,64
104,22

11,705 PTH  2.06 vHP
RT ASC INJ AZMTH [NJ
37.50 68.24
37.49 68.22
37.50 68.24
37.49 68.22
73.07 40.62 77.70
115.44 33.04 58.75
MID-COURSE EXECUTION ACCURACY
SGT T88.3 SGR 4922.6 SGC3 842.1
RRT .6898 RRF .9981 RTF ,6749
SG8 4985.3 R23 .031% R13 .9978
SG1 4952.9 $G2 567.3 THA 83,6)

VEL
INJ

MB®B AN AN

FLIGHT TIME 188.00
DISTANCE 495.840
6.66 AZL 87.12 HCA 210.53
~.46 AZP 92.48 TAL 146.44
8%.11 ETS  3.29 ZAE 131.16

GAL
GAP
ZAP

RAD 6567.6 VEL 11.662 PTH
INJ LONG  INJ RT ASC INJ
113.6¢ 35.06
142.55 31.61
86.20 35,712
130.66 30.25
57.14 36,43 86.92
125.15 27.39 56.68
MID-COURSE EXECUTION ACCURACY
SGY 1290.2 SGR 4755.9 SC3 943.5

2.0%

AZMTH
17.27
66,14
80.62
62.83

VHP
INJ

5

3

7

4

4

RRT .9039 RRF  ,9979 RTF .8944
508 4927.8 R23 .D449 RI3  .9971
SGY 4898.6 SG2 535.9 THA T76.05

34

48
17 56

131.56
347.82
269.20

5.90%
TIME
38
8
38
]
38
8

131.63
350.88
263.42

5.342
TIME
423
20 23
423
20 23
423

T 20 23

B6.45 HCA 207,34 5MA 131.68
93,15 TAL 146.59 TAP 353,93
B.38 ZAE 129.45 ETE 257.38

4.931
TIME
52

SMA 131,72
TAP 356.97
ETE 251.07

4,630
TIME

30 48
21 3%
22 45

3 34

921 3
14 11

ARRIVAL CATE OCT 10 1967

48034
107.83
113.42

INC 5.4807° V1 29,723
APO 155.28 v2 35.023
ETC 347.61 CLP -69.15

(14
RCA
ZAC

OPA -43.64
PO (ST TIM
3575.9
2295.5
3575.9
2295.%

RAP 130.18 ECC 1.3282
IMs 2 LAT INJ 2 LONG
-31.61 178.75
-31.60 #1.00
-31.61 178.75
-31.60 81.00
3575.9 -31.61 178.75
2295.5 -31.60 a1.00
ORBIT CETERMINATION ACCURACY
ST 671.3 SR 1757.3 SS 1341.6
CRT -.7805 CRS -.9934 CST .8469
LSA 2274,9 MSA 404.4 S5A 5.9
ELY 1837.9 EL2 401.3 ALF 107,48
ARRIVAL CATE

OCT 12 1967

ECC .17985 INC 4.3872
RCA 107.95 APO 155.30
ZAC 115.93 ETC 346.08

vl
v2
(48 4

29.723
35.036
-75.82

OPA -39.92 RAP 130.08
PO CST TIM INJ 2 LAT
3430.0 -28.86
2374.1 -28.8%
3430.0 -28.86
2374.) -28.8%
3430.0 -28.86 165.23
2374.% -28.86 86.01
ORBIT DETERMINATION ACCURACY
87 467.3 SR 1756.1 SS 1464.3
CRT -.6192 CRS -.9932 CST .7060
LSA 2303.7 MSA 373.1 SSA 6.8
EL1 1780.9 €L.2 361.8 ALF 99.76

ECC 1.2B44

INJ 2 LONG
165.23
86.01
16%.23
'86.01

ARRIVAL QOATE OCT 14 1967

v: 29.723
v2 35.049
CLP -82.26

€CC 17961 INC 3.5%00
RCA $108.03 APO 155,33
ZAC 118.48 E€TC 344.80

ECC 1.2573
INJ 2 LONG
148 .80
96,39
148 .80
96.39

DPA -36.40 RAP 129.6!
PO CST TIM INJ 2 LAT
3233.9 -25.85%
2%24.9% -25.84
3233.9 -25.85%
2%24.5 -25.84
207%.9 -33.51 64.10
2730.5 -18.66 108.65
ORBIT DETERMINATION ACCURACY
ST 322.4 SR 1744.2 S5 1593.2
CRT ~-.1682 (RS -.9930 (ST ,283%
LSA 2359.3 MSA 343.8 SSA 7.6
EL] 1745.1 €L2 317.7 ALF  91.84

ARRIVAL DATE OCT 16 1967

17964 INC 2,8752
108.06 APO 155.38
121.10 ETC 343,74

vi
v2
e

29.723
3s.062
-88.5%4

ECC
RCA
ZAC

OPA -32.99 RAP 128.88
PO (ST TIM INJ 2 LAT
2641 .1 -21.01
3087.0 -18.82
22%9.7 -29.51
2943.6 -16.%0
1867.6 -34.11 47.89
.2908.5 -12.46 118.72
ORBIT OETERMINATION ACCURACY
ST 330.6 SR 1716.8 ss 1720.9
CRY .5702 (RS -.9926 CST -.4665
LSA 2432.4 MSA 318.1 SSA 8.2
ELY 1727.3 EL2 269.9 ALF B3.54

ECC 1.2405

INJ 2 LONG
105.26
135.24
T77.54
123.66



JPL TM 33-99

EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 11 1967 FLIGHY TIME 190.00 ARRIVAL OATE OCT 18 1967
HELIOCENTRIC CONIC CISTANCE 502.210
RL  149.91 LAt -.00 LOL 200.43 vL 27.626 GAL 6.70 AZL B7.68 MCA 213.73 SMA 131,75 €CC .17992 INC 2.3168 V1 29.723
RP  1NA.04 LAP -1.29 LOP 54.14 vP 38,071 GAP  -.00 AZP 91.93 TAL 146.27 TAP 360.00 RCA 108.04 APO 155.4% v2 35.073
RC 77.874 GL 17.25 GP -49.66 ZAL 43.11 ZAP 93,00 ETS 358.69 ZAE 132.36 ETE 244,58 ZAC 123,75 E7TC 342.96 CLP -94.64
PLANETOCENTRIC CONIC
C3 13.992 VHL 3.741 OLA 23.59 RAL 168.82 RAD 6567.6 VEL 11.635 PTH  2.04 VHP 4,413 DPA -29.68 RAP 127.99 ECC 1.2303
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
9N .00 5 45 47 2971.72 -28.10 94 .81 32.46 86,31 8 35 24 2311.7 -28.31 86.15%
90 .00 0 59 48 3931.22 -8.53 156.87 26.82 62.90 2 519 3331.2 -12.10 150.01
100.00 7T 25 54 2654 .90 -29.85 71.1% 32.55 88.42 810 9 205%4.9 -29.7% 62.35
106.00 2 221 3729.26 -6.97 141.20 25,98 60.86 3 4 3129.3 -10.81 134.51
110.00 9 11 44 2323.79 -34.02 45,92 32.47 93.55% 9 50 28 1723.8 -33.15% 36.79
110.00 2 33 1 3633.14 -3.43 131.72 23.19 55.97 3 33 M 3033.8 -7.87 125.45
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE -.0761 TRA .9517 TC3-1.2499 BAU .4037 SGT 1848.9 SGR 4523.6 SG3 1026.4 ST 492.0 SR 1684.7 S5 18%59.2
RCE -.7342 RRA 2.5004 RC3-1.7590 FAU .07972 RRY .95877 RRF ,9976 RTF ,9499 CRT .8812 CRS -.992%5 (57 -.8169
FOE-2.3991 FRA 6.3883 F(3-4.,9325 BSP 15872 568 4886.9 RE3 .0%95 RI3 .9961 LSA 2%39.1 MSA 299.5 SSa 8.5
BOE .73A! BRA 2.6754 BC3 2.1579 FSP -3514 SGl 4863 .7 SG2 495.1 THA 68.39 EL! 1740.6 EL2 225.1 ALF T7%.32
LAUNCH DATE APR 11 1967 FLIGHT TIME 192.00 ARRIVAL DATE OCT 20 1967
HELTOCENTRIC COMIC DISTANCE 508.557
RL 149,91 LAL -.00 LOL 200.43 VL 27.628 GAL 6.76 AZL 8B.16 HCA 216.93 SMA 131,76 ECC .18046 INC 1.8443 v] 29.723
RP  108.00 LAP -1.11 LOP 57.35 VP 38.084 GAP 46 AZP 91.47 TAL 146.07 TAP 3.00 RCA 107,98 APO 155.53 vZ2 35.088
RC 80.046 GL 13.82 GP -46.82 ZAL 41.74 ZAP 97,18 E€TS 354,61 ZAE 133,08 ETE 238.N8 ZAC 126.38 ETC 342.51 CLP-100.53
PLANETOCENTRIC CONIC
C3 13.6%8 VHL 3.696 DLA 20.32 RAL 167.66 RAD 6567.5 VEL 11.621 PTH 2.04 VHP 4,263 DPA -26.44 RAP 127,06 ECC 1.2248
LNCH AZMTH NCH TIME (-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 624 O 2818.55% -28.24 83.18 29.74 92.13 7 10 58 2218.5 -27.65 74,56
90.00 0112 22 4079,81 -3.83 165.27 23.94 61.92 1 20 22 3479.8 -7.5%6 158.57
100.00 7 58 32 2%13.69 -29.66 60.67 29.66 93.93 A8 40 26 1913.7 -28.80 51.97
100.00 1 20 30 3859.90 -2.5%9 148,42 23.2% 60.21 2 24 50 32%9.9 -6,.54 141 .85
110.90 9 34 58 2212.01 -33.21 31.%0 29.20 98.%9 10 11 50 1612.0 -31.67 28.4)
110.00 2 03 3734.34 A4 137.01 21.%6 55.82 J 2 & 5134.3 -4.08% 130.80
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TDE ~.2171 TRA 1,2794 TC3-1.5272 BAU .4105% SGT 2421.0 SGR 4269.2 SC3 1092.1 ST 719.1 SR 1606.8 sS5 1951.2
RDE -.7007 RRA 2.3859 R(3-1.6495 FAU .081653 RRT ,9758 RRF .9973 RTF .9698 CRT .9674 CRS -.9915 (ST -,9265
FDE-2.6174 FRA 6.8616 FC3-5.1754 BSP 15327 SGB 4907.8 R23 .0681 RI3 .9951 LSA 2613.2 MSA 278.4 SSA 9.4
BDE .7336 BRA 2.7073 BC3 2.2480 FSP -3637 SG1 4885%5.9 SG2 463.0 THA 60.7% EL! 1752.4 ELZ 166.9 ALF 66,36
LAUNCH OATE APR 11 1967 FLIGHT TIME 194.00 ARRIVAL OATE OCT 22 1967
HEL IOCENTRIC CONIC OISTANCE 514.887
RL 149,91 LAL -.00 LOL 200.43 VL 27.628 GAL 6.83 AZL 88.%6 HCA 220.14 SMA 131.75 ECC .18126 INC 11,4370 vi 29.723
RP 107.96 LAP -.93 LOP 60.56 vP 38,095 CAP .92 AZP 91.10 TAL 145.84 TAP 5,99 RCA 107,87 APO 15%.64 v2 35.10
RC 82.236 GL 10.78 GP -44.,03 ZAL 40.6% 2AP 101,54 ETS 351,00 ZAE 133.34 ETE 231.74 7AC 128.92 E7C 342.44 CLP-106.15
PLANETOCENTRIC CONIC
C3 13.533 vHL 3.679 OLA 17.39 RAL 166,73 RAD 6567.5 VEL 11.615 PTH 2.04 VWP 4.170 DPA -23.28 RAP 126.15 ECC 1.2227
LNCH AZMTH LNCH TIME (-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 6 51 42 2698 .81 -27.63 74.48 27.48 96.45 7 36 40 2098 .8 -26.45 66.01
90.00 23 33 14 4195.52 -.11 171,73 22.06 61.68 24 43 10 3595.5 -3.89 165.09
100.00 823 T 2404.00 -28.87 52.61 21,30 98.09 9 3N 1804.0 -27.45 44.10
100.00 0 48 26 3965.55 .99 154,22 21.46 60,12 1 %4 32 3365.6 -2.99 147.69
110.00 9 %3 30 2121.20 -32.08 30,46 26.63 102.49 10 28 51 1521.2 -30.03 21.85
110.00 1 34 32 3821.13 3.7% 141,54 19.73 56.00 2 38 13 3221.1 -.73 135.33
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.3633 TRA 1.%892 T(C3-1,7870 BAU .429! SGT 2962.5 SGR 3972.9 SG3 1133.9 ST 962.9 SR 15%26.0 S5 2046.7
RDE -.6816 RRA 2.2379 RC3-1.5594 FAU .08446 RRT .9841 RRF ,9968 RTF .9788 CRT .9899 CRS -.9907 (ST -.9616
FDE-2.8704 FRA T7,1536 FC3-5.4033 8SP 15435 SGB 495%.,9 R23 .0754 R13 .9940 LSA 2715.7 NSA 264.6 SSA 9.8
BOE .7724 BRA 2.7448 BC3 2.3717 FSP -3812 SGI 4937.8 $G2 423.) THA 53,42 EL! 1800.7 EL2 115.4 ALF 57.86
LAUNCH OATE APR 11 1967 FLIGHT TIME 196,00 ARRIVAL DATE OCT 24 1967
MELIOCENTRIC CONIC DISTANCE %21.197
RL 149.91 LAL -.00 LOL 200,43 VL 27.626 GAL 6.91 AZL B88.92 HMCA 223.35 SMA 131,74 ECC .18232 INC 1.0802 v1 29.723
RP 107,92 LAP -.74 LOP 63,78 vP 38.105 GAP 1.38 AZP 90,79 TAL 145,60 TAP 8.95 RCA 107.72 APO 155,76 v2 3%.113
RC 84,440 GL 8.07 P -41.29 ZAL 39.76 ZAP 105.97 ETS 347.87 ZAE 133.18 ETE 225.74 ZAC 131.30 ETC 342.78 CLP-111.48
PLANETOCENTRIC CONIC
C3 13,572 VHL 3.684 DLA 14.75 RAL 165,97 RAD 6567.5 VEL 11.617 PTH 2.04 VHP 4.125 OPA -20.23 RAP 125.31 ECC 1.2234
LNCH AZMTH LNCH TIME -] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 713 44 2602.72 -26.71 €7.60 25.73 99.78 T 51 7 2002.7 -25.08 59.31
90.00 23 3 1 4292.86 3.03 177.16 20.87 61.83 24 16 43 3692.9 -.76 170.53
100.00 8 43 1 2314.77 -27.85 46.18 25.49 101.33 9 21 36 1714.8 -26.00 37.86
100.00 022 3 40%6.0% 4.05 159.19 20.31 60.36 1 30 6 3456.1 07 152.66
110,00 10 9 1 2045.68 -30.83 24.92 24.67 105.54 10 43 7 1445.7 -28.40 16.57
110.00 113 0O 3897.90 6.66 145.%8 18.69 56.40 217 57 3297.9 2.20 139.33
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.%133 TRA 1.886) TC3-2.0155 BAU .449]) SGT 3469.1 SGR 3659.8 SC3 1151.8 ST 1211.0 SR 1430.4 5§ 2124.0
ROE -.6536 RRA 2.0846 RC3-1.4370 FAU .08531 RRT .9883 RRF .,9960 RTF .9834 CRT .9974 CRS -.9894 (ST -.9767
FOE-3.0851 FRA 17,3206 F(3-5.4418 BSP 15671 SGB 5042.7 R23 .0784 R13 .9930 LSA 2821.2 MSA 254.0 SSA 10.3
BOE .8311 BRA 2.8106 BC3 2.4753 FSP -3911 5G1 5028.1 SG2 384.) THA 46,55 €L 1873.0 €EL2 66.4 ALF 43.76

35



JPL TM 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH DATE APR 11 1967 FLIGHT TIME 198.00 ARRIVAL CATE OCT 26 1967
HELIOCENTRIC CONIC CISTANCE 527.48%
AL 149.91 LAL -.00 LOL 200.43 VL 27,622 GAL T.02 AZL 89.24 HCA 226.57 SMA 131,72 ECC .18363 INC .7632 VI 29.723
RP 107.89 LAP -.55% LOP 66.99 VP 38,114 GAP 1,84 AZF 90,52 TAL 145.32 TAP 11.89 RCA 107.53 APO 155.90 v2 35.125

RC 86.6%5 GL 5.65 GP -38.63 ZAL 39.02 ZAP 110.38 ETS 345.18 7A€ 132.66 ETE 220.23 7AC 133.46 ETC 343.55 CLP-116.48
PLANETOCENTRIC CONIC

€3 13,747 vHL 3.708 DLA 12.38 RAL 165.37 RAD 6567.5 VEL 11.625 PTM 2.04 VHP 4,122 OPA -17.32 RAP 124.61 £CC 172262
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC

90.00 7 3210 2%23.21 -25.66 62.01 24.43 102.40 8 14 14 1923.2 -23.70 53.89
90,00 22 41 %8 4377.98 8,75 181.94 20.18 62.23 23 54 %56 3178.0 1.99 175.28
100.00 8 59 %2 2240.40 -26.74 40.93 24.15 103.88 9 371 12 1640 .4 -24.57 32.80
100.00 0 053 4136.02 6.72 163.62 19,65 60.81 1 9 49 3536.0 2.78 157.0%
110.00 10 22 26 1982.03 -29.58 20.39 23.23 107.96 10 5% 28 1382.0 -26.85 12.27
110.00 0 54 48 3967.15 9.26 149.27 18.11 $6.95 2 655 3367.2 4.84 142.96
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.6663 TRA 2.1664 TC3-2.2070 BAU .4706 SGT 3935.2 SGR 3343.5 SG3 1148.9 ST 14%6.0 SR 1324.6 S8 2182.6
ROE -.61684 RRA 1.9316 RC3-1.2982 FAU .08444 RRT .9906 RRF .9950 RTF .9861 CRT .9997 CRS -.9877 (ST -.984)
FOE-3.25%51 FRA T.370% FC3-%.3178 B8sP 16036 SGB 5163.8 R23 .0T62 R13 .9921 LSA 2928.7 MSA 246.3 SSA 10.6
BOE .9091 BRA 2,902% BC3 P2.%605 FSP -3936 8G) 5152.0 862 349.%5 THA 40.3) EL1 31968.2 EL2 22.8 ALF 42.30
LAUNCH DATE APR 11 1967 FLIGHT TIME 200.00 ARRIVAL DATE OCT 28 1967
HELIOCENTRIC CONIC DISTANCE 533.7%0
RL 149.91 LAL -.00 LOL 200.43 VI 27,617 GAL 7.13 AZL 89.52 HCA 229.79 SMA 131.68 ECC .18521 INC .4781 Vi 29.723
RP 107.85 LAP -.37 LOP T70.21 VP 38,121 GAP 2.30 AZP 90.31 TAL 145.02 TAP 14,81 RCA 107.29 APO 156.07 v2 35.137

RC 88.880 GL 3.50 GP -36.07 ZAL 38.40 ZAP 114.70 ETS 342.88 ZAE 131.88 ETE 215.28 ZAC 135,35 ETC 344.71 CLP-121.14
PLANETOCENTRIC CONIC

€3 14.041 VWL 3.747 OLA 10.23 RAL 164.91 RAD 6567,.6 VEL 11.637 PTH  2.04 VHP 4,156 DPA -14,57 RAP 124,07 ECC 1.2311
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7T 48 8 24%6.29 -24.6} 57.39 23.54 104.48 B 29 4 18%6.3 -22.38 49.43
90.00 22 22 19  44%4.18 8.15% 186.26 19.89 62.79 23 36 34 385%4.2 4,44 179.54
100.00 9 14 33 2177.98 -25.64 36.%8 23.22 105.92 9 5% 50 1577.6 -23.21 28.63
100.00 23 38 36 4208.12 9.10 167,66 19.38 61.40 24 48 44 3608.1 5.21 161.03
110.00 10 34 18 1927.98 -28.39 16,64 22.23 109.89 11 6 26 1328.0 -25.42 8.72
110.00 D 39 15 4030.49 11.99 152.69 17.89 87.61 1 46 25 3430.5% 7.23 146.30
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT ODETERMINATION ACCURACY
TOE -.8198 TRA 2.4353 7(3-2.3534 BAU .4915 SGT 43%8.9 SGR 3034.8 SC3 1127.7 ST 1692.0 SR 1211.% 88 2219.9
ROE -.5756 RRA 1.7833 RC3-1.1483 FAV .08170 RRT .9916 RRF ,9936 RTF .9876 CRT  .9997 CRS -.9852 (ST -.9886
FOE-3.3697 FRA 7,3253 FC3-5.0372 8SP 16454 8GB 5311.3 R23 .0689 R13 .9914 LSA 3033.2 MSA 240.8 SS8A 11.0
BOE 1.0017 BRA 3.,0196 B8C3 2.6186 FSP -3880 $G1 4301.5 SG2 322.% THA 34.T7 EL) 2080.9 EL2 23.3 ALF 35.60
LAUNCH DATE APR 11 1967 FLIGHT TIME 202,00 ARRIVAL OATE OCT 30 1967
HELTOCENTRIC CONIC DISTANCE 539.992
RL  149.91 LAL -.00 LOL 200.43 VL 27.611 GAL 7.27 AZL 89.78 WCA 233.01 SMA 131.63 ECC .1870% INC .2186 VI 29.723
RP 107.82 LAP -7 LOP 73.43 VP 3B.127 GAP 2.76 AZP 90.13 TAL 144,70 TAP 1T7.70 RCA 107.01 APO 156.25 v2 35.149

RC 91.113 6L 1.58 GP -33.65 ZAL 37.86 ZAP 118.88 €78 340.92 7A€ 130.89 ETE 210.92 ZAC 136.93 ETC 346.22 CLP-125.47
PLANE TOCENTRIC CONIC

C3 14,444 VHL 3.800 OLA 8.29 RAL 164,57 RAD 6567.6 VEL 11.65% PTH 2.0% VHP 4,222 OPA -12.00 RAP 123.71 ECC 1.2377
LNCH AZMTH  LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 a 2.is 2399.44 -23.%8 53.54 22.99 106.1% 8 42 14 1799.4 -21.14 45.72
90.00 22 s 28 4523.%52 10.28 190.23 19.93 63,47 23 20 %2 3923.9 6.64 185.4%
100.00 9 27 36 212414 -24.%9 32.96 22.65 107,58 10 3 1 1524.1 -21.96 25.18%
100.00 23 22 48 4274.06 11.22 171.40 19.44 62.11 24 34 2 3674.1 7.40 164 .69
110.00 10 45 O 1881.92 -27.28 13.51 21.5%9 111.44 11 16 22 1281.9 -24.13 5.77
110.00 0 25 49 4089.03 13.70 155.91 17.99 58.37 133 %8 3489.0 9.42 149.43
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.9760 TRA 2.6900 T(C3-2.4634 BAU ,5139 SGT 4739.9 SGR 2741 .4 SG3 1091.9 ST 1918.3 SR 1098.7 S5 2243.0
ROE -.5309 RRA 1.6460 RC3-1.0072 Fau .07813 RRT .9919 RRF .9918 RTF ,9885 CRT .9983 (RS -.9819 (57T -.9912
FOE-3.4461 FRA 7.1918 FC3-4.6831 BSP 17022 SGB 5475.% R23  .05T2 R13 .9908 LSA 3140.4 MSA 237.1 SSA 11.3
B0E 1.1111 BRA 3,1536 BC3 2.6613 FSP -3790 5G] 5467.2 SG2 302.4 THA 29.34 €Ll 2210.0 €L2 $6.2 ALF 29.78
LAUNCH DATE APR 11 1567 FLIGHT TIME 204.00 ARRIVAL DATE NOV 1 1967
HELTIOCENTRIC CONIC DISTANCE 546,209
RL  149.91 LAL -.00 LOL 200.43 VL 27.603 GAL T.42 AZL 90,02 HCA 236.23 SMA 131.58 ECC .18916 INC .0140 v1 23.723
RP 107.78 LAP .02 LOP 76,66 vP 38.132 GAP 3,23 AZP 89.99 TAL 144.35 TAP 20,58 RCA 106.69 APO 156.47 vZ 35.160
RC 93.3%2 G —.14 GP 31,36 ZAL 37.37 ZAP 122.88 ETS 339.24 7AE 129.77 ETE 207.15 ZAC 138.17 ETC 348.00 CLP-129.48

PLANETOCENTRIC CONIC
C3 14,930 VWL 13.867 DLA 6.53 RAL 164.33 RAD 6567.6 VEL 11.676 PTH 2.05 ¥yHP 4,317 CPA -9.63 RAP 123.5% ECC 1.2460
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 8 14 58 23%0.91 -22.63 50,31 22.74 107.49 8 5 9 17%0.9 -20.02 42.60
90.00 21 %0 52  4587.39 12.20 193.95 20,23 64.25 23 719 3987.4 B.64 187.08
100.00 $ 39 2% 2078.52 -23.62 29.92 22.38 108.87 10 14 4 1478.5% -20.83 22.24
100.00 23 9 6  4335.01 13,14 174,91 19,77 62.91 24 21 2t 3735.0 9.40 168,11
110.00 10 %4 47  1842.68 -26.28 10.90 21.27 112.69 11 2% 30 1242.7 -22.97 3.30
110.08 .0 14 10 4143.61 15.63 158.96 18.3% 59.20 12313 3543.6 11.43 152.38
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORPIT DETERMINATION ACCURACY
TDE-1.1326 TRA 2.934%5 T(3-2.5336 BAU .5357 SGT 5080.6 SGR 2468.7 SG3 1045.4 ST 2131.8 SR 987.6 ss 22%0.0
ROE -.4837 RRA 1.5176 RC3I -.8743 FAU .07366 RRT .9914 RRF .9893 RTF .9890 CRT .9955 (RS -.977% (ST -.9930
FOE-3.4786 FRA 6,9979 F(C3-4,2658 8SP 17630 SGB 9648.6 R23 .0424 R13 .9904 LSA 3244.5 MSA 234.6 SSA  11.5
BOE 1.2316 BRA 3.3037 B8C3 2.6802 FSP -3655 SG1 5641.2 SC2 290.7 THA 25.80 EL] 2347.9 ELZ  B4.9 ALF 24.79
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JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 11 1967 FLIGHT TIME 276.0N ARRIVAL CATE NOV 3 1967
HELIOCENTRIC CONIC OISTANCE 552.399
RL 149.91 LAL  -.00 LOL 200.43 vL 27.%94 GAL  7.59 AZL 90.24 HCA 239.45 SMA 131.51 ECC .19136 INC L2401 v1 29.723
RP 107,75 LAP 21 LOP 79.88 vP 3A.135 GAP  3.71 AZP B9.88 TAL 143.97 TAP 23.43 RCA 106.32 APO 156.71 v2 35.170

RC 95.996 CL S1.67 GP -29.24 ZAL 36.92 ZTAP 126.66 ETS 337.79 ZAE 128.%9 ETE 203.92 74C 139.06 ETC 349.97 CLP-133.18
PLANETOCENTRIC CONIC

C3 15.559 VML 3.944 OLA 4.93 RAL 164,19 RAQ 6567.6 VEL 11.702 PTH 2.06 VHP 4,438 OPA -T7.47 RAP 123.58 ECC 1.25%61
LNCH AZMTH  LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 B8 26 35 2309.43 -21.7% 47,58 22.7% 108.59 9 5 48 1709.4 -19.01 39.98
90.00 21 M 17 4646.79 13.93 197,45 20.81 65.10 22 35 34 4046 .8 10.46 190,49
100.00 9 50 15 2039.5%9 -22.74 27,36 22.38 109.94 10 24 18 1439.6 -19.82 19.79
100.00 22 57 9 4391 .87 14.88 178.24 20.34 63.77 24 10 20 319:.9 11.23 171.34
110.00 11 3 49 1809.36 -25.39 a8.12 21.22 113.70 11 33 %8 1209.4 -21.96 1.24
110.00 0 4 0 4194.87 17.39 161.89 18.95 60.10 113 55 3594.9 13.28 15%.19
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE-1.2895 TRA 3.1717 1C3-2.5668 BAU .5%64 $GT 5384.4 SGR 2220.0 SG3 991.9 ST 2331.7 SR B81.0 S5 2243.3
ROE ~-.4354 RRA 1,4016 RC3 -.752% FAU .06857 RRT ™ .9902 RRF .9861 RTF .9893 CRT  .9912 CRS -.9%15 CST -.9942
FOE-3.4740 FRA 6.7649 F(C3-3.8152 BSP 18254 SGD %824.1 R23 .D267 R13  .9901 LSA 3345.3 MSA 233.0 854 11.7
BOE 1.3610 BRA 3.4676 BC)Y 2.6749 FSP -3488 SG! %817.0 SG2 286.8 THA 22.27 €L1 2490.2 ELZ2 108.9 ALF 20.57
LAUNCH DATE APR 11 1967 FLIGHT TIME 208.00 ARRIVAL DATE NOV 5 1967
HELJOCENTRIC CONIC OISTANCE 558.561
RL  149.91 LAL -.00 LOL 200.43 VL 27.584 CAL T.78 AZL 90.45 HCA 242.68 SMA 131.44 ECC .19424 INC .44T7 VI 29.723

RP 107.72 LAP L40 LOP B83.11 vP 38.137 GAP  4.19 AZP 89.79 TAL 143,57 TAP 26.25 RCA 105.91 APO 156.97 vZ2 35.180
RC  97.843 GL -3.04 GP -27.28 TAL 36.49 ZAP 130,23 ETS 336.52 ZAE 127.38 €TE 201.18 ZAC 139.62 ETC 352.05 CLP-136.62
PLANETOCENTRIC CONIC

C3 16.272 VWL 4.034 OLA 3.48 RAL 164.13 RAD 6567.7 VEL 11.733 PTH  2.07 vMP 4.582 OPA -5.5] RAP 123.8) ECC 1.2678
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 37 18 2274.12 -20.97 45.29 22.99 109.48 9 1% 12 1674.1 -18.12 sr.17
90.00 21 26 57 4T0T.46 15.50 200.78 21.58 66.00 22 45 20 4102.5 12.13 193.73
100.00 10 016 2006.51 -21.96 2s.22 22.60 110.81 10 33 42 1406.5 -18.93 17.73
100.00 22 46 4D 4445.30 16.46 181.42 21.12 64.69 24 0 46 3845.3 12.91 174.42
110.00 11 12 14 1781.2% -24.61 6.91 21,40 114.51 11 41 85 1181.3 -21.09 359.53
110.00 23 51 12 4243.32 19.01 164.T1 19.7% 61.04 25 155 3643.3 15.00 157.89
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.4467 TRA 3.4035 TC3-2.3682 8AU .5760 $CT 5654.3 SGR 1995.7 SC3 934.4 ST 2%17.4 SR 780.8 $S 2224.9
ROE -.3872 RRA 152977 RCY -.6444 FAU .06318 RRT .9882 RRF .9621 RTF .9894 CRT .9850 CRS -.9633 (ST -.9951
FOE-3.4387 FRA 6,5081 F(C3-3.3612 BSP 18887 $GB 5996.2 R23 .0118 R1) .9898 LSA 3441.4 NSA 231.8 SSA 11.9
BOE 1.4976 BRA 3,6425 8C3 2.6478 FSP -3304 SG1 5989.2 S62 289.0 TMA 19.27 EL1 2632.5 €L.2 129.0 ALF 17.03
LAUNCH DATE APR 11 1967 FLIGHY TIME 210,00 ARRIVAL DATE NOV 7 1967
HELTOCENTRIC CONIC DISTANCE 564.694
RL  149.91 LAL -.00 LOL 200.43 VL 27.573 GAL 7.99 AZL 90.64 HCA 245,91 SMA 131.36 ECC .19723 INC .6433 VI 29.723
RP  107.69 LAP .59 LOP B6.34 VP 38.138 GAP  4.67 AZP B89.74 TAL 143,15 TAP 29.06 RCA 105,48 APO 157.27 v2 3%5.190

RC 100.092 6L -4.2% (P -25.48 7AL 36.07 ZAP 133.58 EIS 335.38 ZAE 126.20 ETE 198.86 ZAC 139.86 ETC 354.14 CLP-139.79
PLANETOCENTRIC CONIC
C3 17,094 vHL 4.13% OLA 2.15 RAL 164.15 RAD 6567.T.VEL 11.768 PTW 2.08 VHP 4.T48 DPA -3.77 RAP 124.2) ECC 1.2813

LNCH AZMTH LNCH TIME (-1 TIME INJ LAT  INJ LONG [INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90,00 8 47 15 2244.20 -20.28 43,37 23.44 110.20 9 24 39 1644.2 -17.34 35.92
$90.00 21 17 9 4754.99 16.93 203.98 22.53 66.96 22 36 24 4155.0 13.66 196.82
100.00 10 9 35 1978.60 -21.27 23.43 23.04 111.51 10 42 34 1378.6 -18.16 16.01
100.00 22 M1 % 4495 .82 17.90 184 .47 22.09 65.6% 23 %2 2% 3895.8 14,47 177.37
110.00 11 20 8 1757.81 -23.93 5,42 21.79 115.17 11 49 26 1157.8 -20.34 358.12
110.00 23 43 26 4289.38 20.51 167,45 20.73 62.03 24 54 56 3689 .4 16.60 160,50

DIFFERENTIAL CORRECTIONS MIDO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.6018 TRA 33,6360 TC3-2.5338 BAU .5924 SGT 5894.3 SGR 1795.8 S(3 875.5 ST 2686.9 SR 687.5 S5 2194.%

ROE -.3388 RRA 1.2066 RC3 -.5466 FAU .D5733 RRT .9851 RRF 9770 RTF .9894 CRT .975%8 CRS ~-.9519 (ST -.9958

FOE-3.3737 FRA 6.2473 F(C3-2,9036 BSP 19428 $68 6161.7 R23 -.0007T R13 .9895 LSA 3529.1 MSA 231.0 5S4 12.1

BOE 1.6372 BRA 3.8310 BC3 2.5921 FSP -3094 $C1 6154.6 SG2 296.0 THA 16,75 EL] 2769.6 EL2 145.9 ALF 14.06

LAUNCH OATE APR 11 1967 FLIGHT TIME 212.00 ARRIVAL DATE NOV 9 1967
HELIOCENTRIC CONIC DISTANCE 570.794
RL 149.91 LAL -.00 LOL 200.43 VL 27.561 GAL 8.23 AZL 90.83 HCA 249.14 SMA 131.28 ECC .200%2 INC L8293 v1 29,723
RP 107.66 LAP 78 LOP 89.57 VP 38.138 GAP  5.17 AZP 89.70 TAL 142.70 TAP 31.85 RCA 104.95 APO 157.60 vZ 35.199

RC 102.344 GL -5.34 GP -23.84 ZAL 35.66 ZAP 136.72 ETS 334.33 ZAE 125.05 ETE 196.91 ZAC 139.81 ETC 356.18 CLP-142.74
PLANETOCENTRIC CONIC

€3 18.032 vHL 4.246 OLA .94 RAL 164,24 RAD 6367.7 VEL 11.807 PTH 2.09 VHP 4,933 OPA -2.21 RAP 124.82 ECC 1.2968
LNCH AZMTH LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC

90.00 8 5 33 2219.13 -19.68 41.77 24.07 110.78 9 33 32 1619.1 -16.68 34,38
90.00 21 8 32 4804.8) 18.23 207.06 23.66 67.95 22 28 37 4204.8 15.08 199.80
100.00 10 18 20 1955, 34 -20.68 21.95 23.65 112.07 10 50 5% 13585.3 -17.51 14.60
100.00 22 29 26  4543.85 19.22 187.43 23.22 66.66 23 45 10 3945.9 15.90 180.21
110.00 11 27 38 1738.59 -23.37 4,21 22.37 115.68 11 56 33 1138.6 -19.72 356.97
110.00 23 36 43 4333.37 21.89 110.12 21.89 63.06 24 48 54 3733.4 18.10 163.03
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.760% TRA 3.8651 T(3-2.4822 BAu .6088 SGT 6106.7 SGR 1618.2 SG3 817.0 ST 2845.1 SR 603.6 s 2160.2
ROE -.2933 RRA 1.1252 R(C3 -.46%2 FAU .05192 RRT .9809 RRF ,9706 RTF .9893 CRT .9630 (RS -.9368 (ST -.9964
FOE-3.2996 FRA 5.9796 FC3-2.4927 8¢ 20018 . SGB 6317.4 R23 -.0115 R13 .9892 LSA 3615.6 MSA 230.2 SSA 12.2
BOE 1.7847 BRA 4.0256 BC3 2.52%4 FSP -2898 SG1 6310.1 SC2 304.5 THA 14,61 EL) 2904.1 EL2 159.4 ALF 11.38
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH OATE APR 11 1967 FLIGHT TIME 214.00 ARRIvAL CATE NOV 11 19367
HELJOCENTRIC CONIC CISTANCE 576.86n
RL 149.91 AL -.00 LOL 200.43 v 27.548 GAL B.48 AZL 91.0) HCA 252.38 SMA 131.18 ECC .2041% INC 1.0076 v1  29.723
RP 107,63 LAP .96 LOP 92.80 vP 38,137 (AP 5,67 AZP B89.69 TAL 142.24 TAP 34,61 RCA 1N4.40 APO 157.97 vZ2 35.208

RC 104.396 GL 6.3 (P -22.35 ZAL 35.24 ZAP 139.6% ETS 333,32 ZAE 123.95 ET€ 195.26 ZAC 139.43 E7C 358.13 CLP-145.49
PLANETOCENTRIC CONIC

C3  19.094 VML 4,370 OLA  -.16 RAL 164,38 RAD 6567.8 VEL 11.852 PTH  2.10 vHP 5,137 CPA  -.B5 RAP 125.57 ECC 1.3142
LNCH AZMTH LNCH TIME L-T TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 9 517  2198.45 -19.17 40,46 24,87 111.24 9 41 56 1598 .4 -16.,12 33.12
90.00 21 D 57 4852.37 19,42 210.04 24.94 68.98 22 21 %0 4252.4 16.39 202.68
100.00 10 26 33 1936.30 -20.19 20.75 24,44 112.52 10 58 50 1336.3 -16.96 13.44
100.00 22 22 22 4589.74 20.44 190,30 24,51 €7.7 23 38 52 3989.7 17.23 182.97
11a.00 11 34 38 1723.22 -22.92 3.2% 23.1) 116.09 12 321 1123.2 -19.22 356.06
110.00 23 30 47 4375.59 23.17 172.73 23.20 64.13 24 43 4} 3175.6 19,50 165.51
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-1.9210 TRA 4.0959 T(3-2.4106 BAU .6236 SCT 6294.9 SOR 1461.2 SG3 760.2 ST 299G0.7 SR $28.3 ss 2120.9
ROE -.2497 RRA 1.0536 RC3 -,3954 FAU .04668 RRT .9754 RRF .9628 RTF ,9831 CRT .9451 CRS -.9163 CST -,9968
FOE-3.2147 FRA 5,7183 F(3-2.1167 BSP 20588 508 6462.3 R23 -.0202 R13 ,9830 LSA 3697.1 MSA 229.4 S$SA 12.3
BOE 1.9371 BRA 4.2292 BC) 2.4428 FsP -2706 SG1 6454.7 SC2 314.0 THA 12.79 €L1 3032.2 €L2 170.3 ALF  9.51
LAUNCH DATE APR 11 1967 FLIGHT TIME 216.00 ARRIVAL OATE NOV 13 1967
HELIOCENTRIC CONIC OISTANCE 587.888

RL  149.91 AL -.00 LOL 200.43 v 27.535 GAL  B.76 AZL 91.18 HCA 255.61 SMA 131,09 ECC .20812 INC 1.1796 v1 29.723
RP  107.61 LAP 1.14 LOP 96.04 vP 38,134 CAP 6.19 AZP B9.71 TAL 141.75 TAP 37,37 RCA 103.60 APO 158.37 v2 35.216
RC 106.849 GL -T7.15 (P -21.00 ZAL 34,82 ZAP 142.39 ETS 332.34 ZAE 122.92 ETE 193.86 ZAC 138.94 ETC 359.93 CLP-148.05%
PLANETOCENTRIC CONIC

C3 20.292 viL  4.505 DLA -1.16 RAL 164.358 RAD 6567.8 VEL 11.903 PTH  2.1) VHP 5,359 DPA .35 RAP 126.47 ECC 1.3340
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 913 3 2181.79 -18.76 39,42 25.82 111.61 9 49 53 1581.8 -15.66 32.11
90.00 20 %4 19 4897.91 20.3%0 212.94 26.37 10.03 22 15 57 4297.9 17.60 205.47
100.00 10 34 19 1921.15 -19.79 19.80 25.37 112.87 11 621 1321.1 -16.53 12.53
100.00 22 16 12 4633.79 21.%5 193.09 25.9% 68.77 23 33 26 4033.8 18,47 185.65
110.00 11 41 20 1731.41 -22.5%6 2.52 24.01 116.39 12 9 %1 1141.4 -18.83 355.37
110.00 23 25 & 4416.29 24,35 175.29 24,66 65.23 24 39 17 3816.3 20.80 167.94
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-2.0823 TRA 4.3320 T(3-2.3197 8AU .6358 S0T 6461.8 SGR 1323.0 S63 705.9 ST 3122.9 SR 461.4 S5 2076.9
RDE -.2076 RRA 9910 RC3 -.3351 FAU .04159 RRT .9684 RRF .9534 RTF ,9890 CRT .9198 CRS -.8B83 (ST -.9972
FOE-3.1208 FRA 5.4704 FC3-1,7746 BSP 21094 568 6595.9 R23 -.0268 R13 .9887 LSA 3771.8 MSA 228.6 554 12.4
BOE 2.0926 BRA 4.,4439 B(3 2.3438 FSP -2517 SC1 6587.9 $062 323.9 THA 11.24 ELI 3151.7 EL2 179.3 ALF T.76
LAUNCH OATE APR 11 1967 FLIGHY TIME 218.00 ARRIVAL DATE NOV 15 1967
NELTOCENTRIC CONIC OISTANCE 58B.876

RL  149.91 LAL -.00 LOL 200.43 vL 27,520 GAL 9.06 AZL 91.35 MCA 254,85 SMA 130,98 ECC 21247 INC 1.3469 v! 29.723
RP  107.59 LAR 1.32 LOP 99.27 vP  38.130 (AP 6.71 AZP B89.74 TAL 141.2% TAP 40,10 RCA 103.15 APO 138.81 v2 135.223
RC 109.101 GL ~7.89 GP -19.77 ZAL 34.40 ZAP 144,95 ETS 331.34 ZAE 121.95 ETE 192.68 ZAC 138,18 E7C 1.%8 CLP-150.45
PLANETOCENTRIC CONIC

€3 21.640 VHL 4,652 DLA -2.08 RAL 164,83 RAD 6567.9 VEL 11.959 PTH 2.13 vHP  5.593 DPA 1,38 RAP 127,50 £CC 1.35861

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 9 21 18 2168 .86 -18.43 3a.61 26.90 111.88 g3 57 27 1568.9 -15.30 31.33
$0.00 20 48 3 4941.72 21.50 215.77 27.93 7.1 22 10 52 4341.7 18.72 2ns8.2n
100.00 10 41 40 1909.58 -19.49 19.08 26,44 113.13 11 13 30 1309.6 -16.13 11.84
100.00 22 10 49 4676.23 22.%7 195.83 27.51 69.86 23 28 46 4176.2 19.62 188.28
110.00 11 47 42 1702.90 -22.30 2.00 25.04 116.60 12 16 5 1102.9 -18.55 354.87
110.00 23 21 17 4455.67 25.45 177.82 26.25 66.37 24 35 33 3855.7 22.03 170,34

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE-2.2467 TRA 4.5735 T(3-2.2164 BAU .646% 56T 6609.2 50R 1201.1 SC) 654.6 ST 3243.6 SR 402.9 ss5 2030.8

ROE -.1675 RRA .9358 R(3 -.2841 FAU .03684 RRT .9%595 RRF .,9422 RTF 9888 CRT .BB49 (RS -.B505 (ST -.997¢

FOE-3.0243 FRA 5,2360 F(3-1,4738 BSP 21581 5GP 6717.5 R23 -.0318 R13 .9885 LSA 3841.2 MSA 227.77ssa 12.5

BOE 2.2529 BRA 4.6682 B(3 2.2345 FSP -2339 SG1 6709.2 SG2 333.2 THA 9.92 ELl 3263.2 EL2 186.5 ALF 6.29

LAUNCH DATE APR 11 1967 FLIGHT TImg 220.00 ARRIVAL DATE NOV 17 1967
HELJOCENTRIC CONIC OISTANCE 394.819
RL 149.91 LAL -.00 LOL 200,43 vb  27.%05 GAL 9.38 AZL 91.51 MCA 262.09 SMA 130.88 ECC .21720 INC 1.5105 viI  29.723

RP  107.57 LAP 1.50 LOP 102.51 vP 38.126 GAP 7.26 AZP 89,79 TAL 140,74 TAP 42,82 RCA 102.45 APO 159.30 v2 35.230
RC 111.351 GL -B.535 GP -18.66 ZAL 33,96 ZAP 147,35 ETS 330.30 ZAE 121.D4 ETE 191.67 ZAC 137.24 €7C 3.06 CLP-152.71
PLANETOCENTRIC CONIC

C3 23.1%5 vHL 4,812 OLA -2.9) RAL 165.12 RAD 6567,9 VEL 12.022 PTH 2.15 VHP 5,856 OPA 2.26 RAP 128.6% ECC 1.3811
LNCH AZMTH LNCH TIME (-1 TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 9 28 39 2159.39 -18.19 38.02 28.12 112.08 10 4 38 1559.4 -15.04 30.76
90.00 20 43 28 4984.0P 22.40 218,54 29.61 12.21 22 632 4384.0 19.76 210.86
100.00 10 48 38 1901 .38 -19.27 18.57 27.64 113.31 11 20 19 1301.4 -15.95 11.35
100.00 22 610 an17.27 23.51 198.52 29.21 70.98 23 24 47 4117.3 20.69 190.86
110.00 11 53 45 1697.49 -22.14 1.66 26.21 116.74 1222 3 1087.5 -18.37 35%4.55
110.00 2311 4493,92 26.47 180.33 27.97 67.54 24 32 2% 3893.9 23.19 172.70
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-2.4109 TRA 4.8271 1(3-2.0955 BAU .6529 SGT 6740.0 SGR 1093.9 SG3 606.6 ST 3350.4 SR 352.5 ss 1981.0
RDE -.1283 RRA- .8878 R(C3 -,2392 FAu .03213 RRT .94B6 RRF .9291 RTF .9885 CRT .R361 (RS -.7987 (5T -.9979
FOE-2.9220 FRA 5.0224 FC3-1.2014 BSP 21945 $(B 6828.2 R23 -.03%1 R13 .9883 LSA 3901.5 MSA 226.7 SSA 12.5
BDE 2.4143 BRA 4.908) B(3 2.1091 FSP -2]161 SG1 6819.6 562 342.0 THA  8.77 EL1 3363.3 €12 192.6 ALF 5.04
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JPL TM 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967}

LAUNCH CATE  APR 12 1967 FLIGHT TIMe 70,00 ARRIVAL CATE JUN 21 1367
HELIODCENTRIC CONIC CISTANCE 119.795
RL  143.95 LaL 0N LoL 2N1.41 VO 12.871 GAL 43,19 AZL B5.59 H(CA 23.68 SMA  82.72 ECC .3N535 INC 4.40570 vl 29.714
RP 10OR .26 LAP 1.77 LOP 22%.013 VP 29.111 GAP -63,48 AZP B85.96 TAL 174.08 TAP 197,76 RCA 7.83 APO 157.61 v2 35.006
RC 10%.928 GL 1.88 (P 2.62 ZAL 67.78 ZAP 4M.13 ETS 1R6.47 ZAE 130.58 ETE 179.7) ZAC 163.16 ETC 94.54 CLP 40.06

PLANE TOCENTRIC CONIC
C3 4R4.MHIA vHL 22.010 CLA  18.53 RAL 136.67 RAC 6372.3 VEL 24.603 PTH 3.33 YHP 34,379 DPA 26.46 RAP 84.2R ECC B.9657

LNCH A7MTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT [NJ 2 LONC
911,00 4 36 10 3455.05 -21.51 128.0n 51,18 71.13 5 33 45 2855.1 -23.89 120.14
91 .10 21 41 B 4863.12 19.68 210.712 36.72 69.22 2% 211 4263.1 16.68 203.33
101,00 6 8 4] 31%6.73 -23.48 106.79 51.91 70,95 T o117 2556.7 -2%.86 98 .80
1111.10 22 %1 18 4636.6A 21.62 193.28 35.93 68.84 24 B 35 anse.7 18.55 185.83
11n.nn 7 41 14 2A67.13 -28.54 86.77 $3.89 70.34 A2y 1 2267.1 -30.95 78.40
110.00 23 35 14 4499.N4 26.60 180.67 33.7% 67.70 24 50 13 3899.0 23.34 173.03
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT TETERMINATION ACCURACY
TCE .7R%54 TRA-2.3792 T1C3 -.0976 BAU .6318 SCT 808.4 SGR 465.2 563 20.2 §T 283.6 SR 433.8 8  273.0
ROE-1.6533 RRA -.6410 RC3 -.0007 FAU .01048 RRT .075%5 RRF -.0680 RTF -.6053 CRT -.6317 CRS -.6447 (ST .9972
FCE -.2%R6 FRA .T7582 F(C3 -.0187 BSP 1897 S68 932.6 RZ3 .0001 R13 -.6057 LSA 530.7 MSA 247.5 554 14.2
80F 1.8313 BRA 2.4640 8C3 .0976 FSP -4} sG1 B809.5 562 463.2 ™A 3.m ELl A4TB.4 ELZ 199.4 ALF 117.64
LAUNCH CATE APR 12 1967 FLIGHT TIME 72.00 ARRIVAL CATE JUN 23 1967
HELIOCENTRIC CONIC CISTANCE 124.594

RL 149.95 LAL .00 LOoL 201.41 VU 13,738 GAL 40.77 AZL B6.45 HCA 26.86 SMA 83,93 ECC .AB40ON INC 3.35505 V1 29.714
RP 1N8.30 LAP 1.60 LOP 22R.23 VP 29.489 GAP -60.76 AZP 86.83 TAL 173,15 TAP 200,01 RCA 9,74 APO 158.12 v2 34.992
RC 1N3.096 GL 1.75 6P 2.67 ZAL 66.32 ZAP 38.60 ETS 186.69 ZAE 130.33 ETE 179.43 7AC 163.06 €7C 89.00 CLP 38.52
PLANE TOCENTRIC CONIC

C3 445.794 VHL 21.114 DLA 17.98 RAL 138.10 RAD 6572.2 VEL 23.814 PTH 3.30 vHP 133.223 CPA 26.67 RAP 86,12 €CC B.3366
LNCH AZMTH  LNCH TIME (-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 4 47 36 3426,34 -22.13 126.13 52.0% 71.87 5 44 42 2826.3 -24.%4) 118.19
90.0n 21 41 7 4877,57 20.02 211.64 37.70 63.55 23 2 2% 4277.6 17.06 204.22
100.00 6 19 34 3129.77 -24.07 105.00 $2.74 n.rmn T 11 44 2529.8 -26.34 96.94
100,00 22 %t 50 4649.38 21.93 194,10 36.93 69.16 24 9 20 4049 .4 18.90 186.61
110.00 7T 51 3 2843.52 -29.07 85.14 54.62 T1.17 8 38 27 2243.5 ~-31.36 76.68
110.00 23 36 50 4508.39 26.84 181.29 34.82 67.99 24 %1 59 3908.4 23.62 173.31
CIFFERENTIAL CORRECTIONS M]10-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TCE .A0S58 TRA-2.4044 T(C3 -,1046 BAU .62 SCT 844.6 SR 472.3 5C3 21.7 ST 300.6 SR 438.4 S5 288.9
RDE-1.6N026 RRA -.6455 RC3 -.0004 FAU .01045 RRYT .0802 RRF -.0724 RTF -.6232 CRT -.6354 CRS -.6533 (ST .9973
FOE -.2757 FRA .78%8 F(3 -.0203 B8sP 2003 S6B 967.7 R2)3 -.0000 R13 -.6236 LSA S548.6 MS5A 254.6 SSA 14.5
BOE 1.7938 BRA 2.4896 BC3 .1046 FsP -45 SGCI  845.8 502 470.1 THA 3. 12 EL] 4R9.1 EL2 208.0 ALF 119.35
LAUNCH CaTE APR 12 1367 FLIGHT TIME T4.00 ARRIVAL CATE JUN 25 1967
HELTOCENTRIC CONIC DISTANCE 129.552
RL 149,95 LAL AN LoL 2N1.41 VL 14,563 GAL 38,62 AZL 87.13 HCA 30.04 5Ma 85,18 ECC 86167 INC 2.8653 v1 29.714
RP 1NA.34 LAP 1.43 LOP 231.42 vP 29.867 GAP -58.18 AZP 87,52 TAL 172,21 TAP 202.25 RCA 11.78 APO 158.58 v2 34,979
RC 100,667 (L 1.61 GP 2.72 ZAL 64.90 ZAP 37.09 ETS 186.9) ZAE 130,13 ETE 179.13 ZAC 162.79 €7C B3 .48 CLP 31.m

PLANETOCENTRIC CONIC
C3 41N.8N2 VHL 20.268 CLA 17.42 RAL 139.48 RAC 6572.1 VEL 23.067 PTH 3.28 VHP 32.107 OPA 26.8% RAP AR.,00 ECC 7.76NA

UNCH AZMTH  ULNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.01 4 58 44 3397.32 -22.74 124. 21 $2.81 12.65 5 55 22 2797.3 -24.90 116.21
90.0n 21 40 57 4891 .49 20.35% 212.53 38.61 69.88 2y 2 29 4291.5 17.43 205.07
100 .00 6 30 11 3102.42 -24.64 103,17 53,46 12.52 T 21 54 2502.4 -26.80 95.04
100.00 22 52 11 4661.62 22.22 194,89 37.86 69.48 24 9 53 4061 .6 19.23 187.37
110.00 B 0 38 2813.43 -29.59 83,46 55.24 72.04 8 47 38 2219.4 -31.7% 74.92
110.00 23 38 14 4517,38 21.07 181.89 35,80 68 .28 24 53 3t 3917.4 23.88 174.18

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURALY ORBIT CETERMINATION ACCURACY

TOE  .A257 TRA-2.4303 TC3 -,1117 BAU  .6134 SGT 882.0 SGR 478.9 SG3 23.3 ST 318.3 SR 442.4 SS ns.z2

RDE-1.5518 RRA -.6485 RC3 ,0000 FAU .01043 RRT .0851 RRF -.0772 RTF -.6407 CRT -.6386 (RS -.6610 (57 .9973

FCE -.2931 FRA .8139 F(3 -.0220 B5P 2122 SG8 1003,6 R23 ~.0003 R13 -.641) LSA 567.2 M5A 261.4 SSA 14.7

BOE 1.7578 BRA 2.5153 BC3 .1117 FsP -43 SG] 883.3 SG2 476.4 THA 3.73 €L 500.1 EL2 216.7 ALF 121.15

LAUNCH DATE APR 12 1967 FLIGHT TIME 76.00 ARRIVAL DATE JUN 27 1967
HELIOCENTRIC CONIC OISTANCE 134,659

RL 149.95 LAL  -.00 LOL 201.41 VL 15,346 GAL 36.68 AZL 87.70 HCA 33.22 sMA 86.48 ECC L83861 INC 2.3008 viI 29.714
RP 10R.38 LAP  1.26 LOP 234.61 VP 30.241 GAP -55.73 A7P 88.07 TAL 171.26 TAP 204.48 RCA 13.96 APO 159.01 v2 34.966
RC 98.243 GL 1.45 GP 2.78 TAL 63.53 ZAP 35,61 ETS 187.20 ZAE 130.00 ETE 178.81 7AC 162.36 ETC 78.11 CLP 35.52
PLANETOCENTRIC CONIC

C3 378.719 VHL 19.461 OLA 16.86 RAL 140.80 RAD 6572.0 VEL 22.361 PTH 3,26 VNP 31.026 OPA 27.03 RAP B89.90 ECC 7.2328
LNCH AZMTH (NCH TIME L-I TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM [NJ 2 LAT INJ 2 LONG

90.00 5 9 36 3367.97 -23.32 122.26 53.45 73,46 6 5 44 2768.0 -25.36 114.19
90.00 21 40 37 4904 .87 20.66 213.39 39.44 10.20 23y 222 4304.9 17.78 205.90
100.00 6 40 33 3074.68 -25.19 101.30 54.07 73,36 T3 47 2474.7 -27.23 93.09
100.00 22 52 22 4673.39 22.%0 195.65 38.72 69.79 24 10 15 4073.4 19.55% 188.10
110.00 8 9 59 2794 .84 -30.09 81.72 55.74 72.96 8 56 34 2194.8 -32.13 73.10
110.00 23 39 2% 4525,99 27.29 182.47 36,71 68.56 24 54 5 3926.0 24.13 174.72
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .8447 TRA-2.4574 TC3 -.1192 BAU .6033 SGT 921.1 SGR 485.0 SC3 25.1 ST 336.9 SR 445.9 SS 321.9
ROE-1.5008 RRA -.6498 RC3 .0005 FAu .01042 RRT .0902 RRF -.0822 RTF -.6576 CRT -.6410 CRS -.6679 (ST .3973
FOE -.3107 FRA .A423 FC3 -.0238 BsP 2240 sG8 1041.0 R23 -.000% R13 -.6580 LSA 5B6.5 MSA 267.8 554 14.9
BDE 1.7222 BRA 2.5419 BC3  .1192 FsP -53 SG1  922.6 SC2 482.3 THA 3.74 EL] St1.4 EL2 225.5 ALF 123.05
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JPL T™M 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH DATE APR 12 1967
HELIOCENTR]IC CONIC
RL  149.95 LAL -.00 Lot 201.4%
RP 108.42 LaAP 1.08 LOP 237.80
RC  95.826 GL 1.29 P 2.8%
PLANETOCENTRIC CONIC
C3 349.262 vHL 18.689
LNCH AZMTH  UNCH TIME
9n.00 $ 20 10
90.00 21 40 8
100.00 6 %0 39
100.00 22 %2 21
110,00 a19 6
110.00 23 40 23
OIFFERENTIAL CORRECTIONS
TDE .B663 TRA-2.4819 T(3 -.1265%
RCE-1.4498 RRA -.6496 RC3 .00t}
FOE -.3291 FRA 8707 FC3 -.02%9
B0E 1.68A9 BRA 2.%5655 BCY .126%

CLAa 16.28
L-1 TIME
3338.26
4917.68
3046.%2
4684.66
2769.75
4%34.20

LAUNCH OATE APR 12 1967
HELIOCENTRIC CONIC
RL 149,95 LAL
RP 108,46 LAP .90
RC 93.418 GL 1.11
PLANETOCENTRIC CONIC
€3 322.186 vHL 17.9%
LNCH AZMTH LNCH TINE
90.00 $ 30 29
90.00 21 39 29
100.00 7 030
100.00 22 %2 10
110.00 828 O
110.00 23 41 9
CIFFERENTIAL CORRECTIONS
TOE .8841 TRA-2,35099 TC3 -.1344
ROE-1.3988 RRA - .6479 RCY .0019
FOE -.3474 FRA .9000 FC) -.028)
BOE 1.6547 BRA 2.%922 BC3 .1344

-.00 LOL 208,41
LOP 240.99

14 2.92

oLA 15.71
L-1 TIME
3308.16
4929.93
3017.50
4695.43
274412
4941.97

LAUNCH CATE APR 12 1967
HELFOCENTRIC CONIC
RL  149.95 LaAL -.00 (oL 201 .40
RP 108 .50 LAP T2 LOP 244,17
RC 91.019 G .91 GP 3.00
PLANE YOCENTRIC CONIC
€3 297.273 vHL 17,242 OLA
LNCH AZMTH  LNCH TIME
90,00 5 40 32
90.00 21 38 4}
100,00 710 &
100.00 22 51 48
110.00 8 36 40
t1o.0n 23 41 43
CIFFERENTIAL CORRECTIONS
TOE .9012 TRA-2.5380 T(C3 -.1426
ROE-1.3478 RRA -.6449 RC3Y .0027
FOE -.3661 FRA .3298 FC3 -.0305
BDE 1.6214 BRA 2.6187 B8C3 ,1426

15.12
L-1 TIkE
3277.63
4941 .62
2988 .8)
4705.68
2717.95
4549,31

LAUNCH CATE APR 12 1967
HELIOCENTRIC CONIC
RL 149.9% LAL
RP 108,53 LaAP .93
RC 88.632 GL .70
PLANETOCENTRIC CONIC
€3 274.330 vHL 16,563
LNCH AZMTH  LNCH TIME
90.00 3 % 20
90.00 21 37 42
100.00 71928
100 .00 22 51 1%
110.00 8 45 7
110.00 23 42 5
CIFFERENTIAL CORRECTIONS
TOE .9183 TRA-2,5654 T1C3 -.1509
ROE-1.2970 RRA -.6406 RC3 .0037
FOE -.3852 FRA .9601 FC3 -.0332
60E 1.5892 BRA 2.6442 BC3 .1509

-.00 LOL 201.41
LOP 247,35

P 3.08

OLA 14,5}
L-1 TIME
3246.63
49%2.79
2999.20
4715.42
2691.19
4556.19

16.088
30.610
62.20

VL
vP
ZAL

RAL 142,06
INJ LAT
-23.88

20,96
-25.73

8Au
FAU
ese
FSP

.5907
01044
2440
-5a

VL 16,791
VP 30.971
TAL 60.91

RAL 143.27
INJ LAT
-24.42

21.23
-26.24
23.01
-31.05
27.68

8AU
Fau
Bsp
FsP

8791
.01045
2576
-63

17,457
31.323
39,66

viL
vP
TAL

RAL 144,43
INJ LAT
-24.93

21.49
-26.74
23.2%
-31.49
27.86

8au
Fay
asp
FSP

.5668
.01048
2118
-69

vL 18.087
vP 31,666
TAL 58.45%

RAL 145.54
INJ LAT
-25.42

21.74
-27.20
23.47
-31.92
28.02

8au
Fau
BseP
FspP

.5836
.010%2
2882
-1

FLIGHT TIME T78.00
OISTANCE 139.90%

GAL 34.92 ATL B88.17 HCA

CAP -53.41

36,41 5MA

87,82

AZIP 8A.53 TAL 170.30 TAP 206.71

ZAP 34,16 €7S 187.49 ZAE 129.91 €TE 178,46

RAD 6371.9 VEL 21.693 PTH 3,22 VWP 29.979
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
120.26 33.99 T4.31 6 15 49
214,21 40.19 70.51 2y 2 6
99.38 54,56 T4.23 T 4125
196,38 39.5%0 70.09 24 10 26
79.93 36.13 73.92 9 516
183.02 37,54 68.83 24 85 %7
MID-COURSE EXECUTION ACCURACY
SGT 960.5 SGR 490.5 SC3  26.9
RRY ,0942 RRF -.0869 RTF -,6742
SG8 1078.5 R23 -.,0013 R13 -.6746
SGI  962.0 SGZ2 487.6 THA 3.7
FLIGHY TIME 80.00
DISTANCE 145.28)
GAL  33.30 AZL 88.%8 HCA 39.59 SMA 89,18
CAP -51.21 AZP B88.9] TAL 169.35 TAP 208.94
ZAP 32,74 €78 187.80 ZAE 129.89 ETE 178.N9
RAD 6571.8 VEL 21.0%9 PTH  3.19 VWP 28.964
INJ LONG INJ RT ASC  [NJ AZWMTH INJ TIME
118.22 54,40 75.20 6 25 37
215.00 40.88 70.81 23 139
97.41 54,94 75.18 T 50 47
197.09 40.20 70.38 24 10 25
78.08 $6.40 T4.92 9 13 44
183,54 38.29 69.09 24 56 51
MID-COURSE EXECUTION ACCURACY
SGT 1002.6 8GR 495.5 SG3  28.9
RRT .0998 RRF -.0923 RTF -.6900
SGH 1118.4 R2) -.0016 R13 -,6904
801 1004.2 SC2 492.3 THA 3.12
FLIGHT TIWME 82.00
DISTANCE 150.78%
GAL 31,81 AZL 88.34 HCA 42,77 SMA  90.57

GAP -49.11 AZP
ZAP 31,33 €TS

89.22 TAL 168.40 TAP 211,17
188.16 TAE 129.92 ETE 177.69

RAD 6371.7 VEL 20.459 PTH 3.16 vHP 27.979
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
116.13 54.1 16.12 6 35 10
215.76 41.48 Tyt 2% 12
95.38 55.20 76.11 7 59 5%
191,76 40.82 10.66 24 10 14
76.17 46.56 15.97 9 21 58
184 .04 38.96 69,34 24 57 33
MID-COURSE EXECUTION ACCURACY
SCT 1046.3 SGR  500.0 SG3 30.9
RRT ,10%5 RRF -.0980 RTF -.70%3
S8 1159.6 R2Y -.0020 R13 -.705%7
501 1048.0 SG2 496.4 THA 3. 72
FLIGHT TINE 84,00
OISTANCE 156,402
CAL 30.42 AZL B9.26 MCA 45,94 SMA  9].98
CAP -47.11 AZP 89,48 TAL 167.45 TAP 213,40
TAP 29.9% ETS 188.5% ZAE 130.00 ETE 177.25
RAD 6571.6 VEL 19.89]1 PTH 3.13 vHP 27.023
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
113.99 54.89 17.09 6 44 27
216.49 42.01 71.39 23 015
93.31 5%.35 77.10 & 8 47
196.40 41.37 0.93 24 9 51
74.20 56.%9 77.06 9 29 58
184,51 39.55 69.57 24 58 2

MIO-COURSE EXECUTION ACCURACY

SGT 1091.4 SR 503.8 S0 33.2
RRT .1112 RRF -.1040 RTF -.72M)
S68 1202.1 R23 -.0027 R13 -.7205
SC1 1093.2 SC2 499.9 THA 3.72

40

ARRIVAL CATE JUN 29 1367

29.714
34.953
34.06

ECC
RCA
ZAC

.81503
16.24
161.77

INC 1.8249
APO 159.39
€TC 12.96

vl
ve
P

pPA 27,18
PO CST TImM
2738.3
37,7
2446.5
4084.7
2169.7 -32.48 .22
3934.2 24,36 175.25
ORBIT CETERMINATION ACCURACY
ST  356.8 SR 448.8 S5 339.2
CRT -.6448 CRS -.6747 CST ,9973
LSA 607.2 MSA 273.5 554 15.1
ELl  523.%5 ELZ 233.8 ALF 12%.12

RAP 91,84
INJ 2 LAT
-29%.80
18.11
-27.64
19.8%

ECC 6.7480
INJ 2 LONG
112.12
206.70
91.10
188 .80

ARRIVAL DATE JuL I 1967

ECC
RCA
ZAC

L79110 INC 1.4161
18,63 APO 159.74
161.03 €7C 68.13

Vi
v2
(484

29.714
34,941
3z2.62

OPA 27.32 RAP 93,80
PO CST TIM INJ 2 LAT
2108.2 -26.22
4329.9 18.42
2417.9 -28.03
4095.4 20.13
2144, -32.80 69.30
3942.0 24.58 175,74
ORBIT DETERMINATION ACCURACY
ST 377.1 SR 451.1 ss 356.7
CRT -.6461 (RS -.6802 (ST ,9972
LSA 628.3 MSA 279.1 SSA 15.3
EL1  535.7 €L2 242.4 ALF 127.20

ECC 6.3024

INJ 2 LONG
110.01
207.46
89.06
189.48

ARRIVAL DATE JUL 3 1967

29.714
34.929
31.20

ECC .76700 INC
RCA 21.10 apPO
ZAC 160,15 ETC

1.0590 vi
160.04 v2
63.6% C(LP

27.44 RAP 95.P0 ECC 5.8924
INJ 2 LAT INJ 2 LONG
-26.60 107.86

18.72 208.19
-28.38 86.97
20.40 190.12
2117.9 -33.10 67.31
3949.3 24.79 176.21
ORBIT CETERMINATION ACCURACY
ST 398.2 SR 452.8 s5  37a.7
CRT -.6470 (RS -.68%52 CST .9971
LSA 650.4 MSA 284.3 S54  15.5
ELY  S548.4 EL2 250.7 ALF 129.37

oPA
PO-{ST TIM
2617.6
4341 .6
2388.8
405.7

ARRIVAL DATE JuL 5 1967

INC  .T742% V)
APC 160.30 v2
ETC 59.53 (P

29.714
34.917
29.81

(148
RCA
ZAC

.T4285
23.65
159.14

RAP 97.8)
INJ 2 LAT
-26.95
18.99
-28.71
2n.6%

ECC 5.5148

INJ 2 LONG
105.66
2n8 . A9
84 .83
190,74

oPA 27,54
PO (ST TIM
2646.6
4352 .8
23%9.2
4115.4
2091.2 -33.37 65.27
39%6.2 24.98 176.65
ORBIT ODETERMINATION ACCURACY
5T 420.4 SR 453.9 S5 393.2
CRT -.6479 (RS -.6896 (ST .9969
LSA 673.6 MSA 288.9 SS5A 15.7
€LY 562.0 EL2 25B.6 ALF 131.63



JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 12 1967 FLIGHT TIME BR6.00 ARRIVAL OATE JuL T 1967
HELIOCENTRIC CONIC DISTANCE 162.128
RL 149,95 LAL -.00 LOL 201.41 VL 18.684 GAL 29.11 AZL §9.54 HCA 49.12 SMA 93.40 ECC .71878 INC L4584 VI 29.714
RP 108,57 LAP .36 LOP 250.53 vP  31.997 GAP -45,20 AZP 89.70 TAL 166.51 TAP 215.63 RCA 26.26 APO 160.53 v2 34.90%
RC B86.2%9 (L 47 OGP 3,18 ZAL S57.29 ZAP 28.%9 ETS 188.99 ZAE 130,15 €TE 176.79 ZAC 1%8.01 ETC 55.78 CLP 28.4)

PLANE TOCENTRIC CONIC
€3 253.1A9 VHL 15.912 OLA 13.93 RAL 146,59 RAD 6571.5 VEL 19.352 PTH 3.10 vHP 26.095 OPA 27.62 RAP 99.8% ECC 5.1669
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

9n.0o0 5 59 54 3215.13 -25%.88 111.80 54.97 78.10 6 53 29 2615.1 -2r.27 103,41
90.00 21 36 33 4963.34 21.96 217.18 42.45 71.67 22 59 16 4363.3 19.26 209.5%
100.00 7 28 36 2929.0% -27.64 91.17 55.38 78.14 8 17 2% 2329.0 -29.00 82.63
100.00 22 %0 32 4724,65 £3.67 199.01 41,83 71.19 24 916 4124.7 20.88 191.32
110.00 8 %3 22 2663.83 -32.32 72.16 %6.51 18.20 9 37 4% 2063.8 -33.60 63.17
110.00 23 42 15  4562.6)3 28.17 184,93 40.06 69.79 24 58 18 3962.6 25.16 177.07
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE .9340 TRA-2.%931 TC3 -.159% BAU .5402 SGT 1138.5 SGR 507.1 SG3  35.6 ST  443.4 SR - 4%4.3 85 412.2
ROE-1.2463 RRA -.635%1 RC3 .0049 FAu .01057 RRT .1174 RRF -.,1103 RTF -.7343 CRT -.6480 CRS -.6936 (ST .3967
FOE -.4047 FRA ,9911 FC3 -.0363 8sP 3039 S6B 1246.4 R23 -.0032 R13 -.7347 LSA 697,.7 MSA 293.1 S$SA 15.9
BOE 1.5575 BRA 2.6698 BCI .1996 FsP -81 SG1 1140.5 8G2 502.7 THA 3. 72 ELl 576.3 EL2 266.2 ALF 133.93
LAUNCH DATE APR 12 1967 FLIGHT TIME 88.00 ARRIVAL OATE JuL 9 1967
HELIOCENTRIC CONIC DISTANCE 167.95%

AL 149.9%5 LAL  -.D0 LOL 201.41 VL 19.247 GAL 27.89 AZL 89.80 MCA 52.30 SMA 94,82 ECC .69490 INC .2003 v1I 29.714
RP 108.60 LAP .16 LOP 253.71 VP 32.317 GAP -43.38 AZP 89.88 TAL 165.58 TAP 217.88 RCA 28.93 APO 160.72 v2 34.894
RC 83.901 GL .22 oP 3.28 ZAL 56.17 ZAP 27.26 ETS 189.48 7AE 130.36 €TE 176.79 ZAC 156.79 ETC 52.39 CLP 27.07
PLANE TOCENTRIC CONIC

€3 233.698 VHL 15.287 OLA 13.32 RAL 147.59 RAD 6571.4 VEL 18.842 PTH 3,07 VHP 25.154 DPA 27.68 RAP 1001.90 ECC 4.8461
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 6 9 13 3183.07 -26.31 109,53 54,92 79.14 7T 216 2583.1 -27.55% 101.10
90.00 21 3% 13 4973.38 22.18 217.84 42.82 71.93 22 58 6 4373.4 19,50 210.19
100.00 T3 % 2898.31 -28.05 88.96 55.30 79.23 8 25 49 2298.3 -29.2% 80.38
100.00 22 49 36 4733.38 23.06 199.59 42.22 T1.44 24 8 30 4133.4 21.10 191.88
110.00 9 1 24 £635.83 -32.69 70.06 56.31 79.40 9 45 20 2035.8 -33.81 61.01
110.00 23 42 1) 4568.62 28.31 185,36 40.48 69.99 24 58 21 3968 .6 25.32 177.36
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
I0E .9491 TRA-2.6204 TC3 -.1683 BAU .5261 SCT 1187.4 SGR  509.8 SG3 3.2 ST 467.4 SR 454.0 SS 431.6
ROE-1.1959 RRA -.6285 RC3 .0063 FAU .01064 RRT .1238 RRF -.1169 RTF -.7479 CRT -.6477 CRS -.6971 CST .9969%
FOE -.4247 FRA 1.0228 FC3 -.0394 B3P 3205 868 1292.2 R23 -.0039 R1Y -.7483 LSA 722.9 MSA 296.7 SSA 16.1
BOE 1.5267 BRA 2.6947 BCY .1684 FoP -88 801 1189.4 SG2 505.0 THA .n EL! 591.5 EL2 273.3 ALF 136.28
LAUNCH CATE APR 12 1967 FLIGHT TIME 90.00 ARRIVAL DATE JuL 11 19367
HELIOCENTRIC CONIC OISTANCE 173,877
RL  149.9% LAL  -.00 LOL 201 .41 vL 10.780 CAL 26.73 A7 90.04 MCA 55.47 SMA 96.2% ECC .67129 INC .0321 VI 29.714
RP 108.64 LAP -.03 LOP 256.88 VP 32.626 GAP -41.63 AZFP 80.02 TAL 164,66 TAP 220.13 RCA 31.64 APO 160.87 v2 34,883
RC 81.%61 G -.04 GP 3.38 TAL 95.09 7AP 25.94 ETS 190.04 TAE 130.63 ETE 175,75 ZAC 156 .48 ETC 49.33 (LP 2%.73

PLANETOCENTRIC CONIC
€3 215.722 vHL 14.687 OLA 12.71 RAL 148.54 RAD 6571.2 VEL 18.3%9 PTH . 3.03 VHP 24.318 DPA 271.72 RAP 103.98 ECC 4.53%02
LNCH ATMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZWTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC

90.00 6 18 20 3150.42 -26.71 107.25 54.76 80.23 710 % 2550.4 -21.7% 98 .74
90.00 21 33 42 4982.92 22.38 218.47 43,11 72.18 22 56 45 4382.9 19.73 210.79
100.00 7 46 13 2866.94 -28.43 86.73 55.09 80.36 83 0 2266.9 -29.47 78.08
100.00 22 48 29  4741.6) 24.04 200.14 42,52 71.67 24 7T 3 4141.6 21.31 192.40
110.00 9 9 1% 2607,17 -33.03 67.90 55.99 80.64 9 52 42 2007.2 -33.97 S8.78
110.00 25 41 5T 457417 28.44 185.74 40.82 0.19 24 %8 1) 3974.2 25.48 177.82
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9636 TRA-2.6467 TC3 -.1772 BAU  .5115 S$GT 1237.9 SGR  511.8 SG3  40.9 ST  492.3 SR 453.1 85  451.7
ROE-1.1457 RRA -.6208 RC3 .0079 FAU .01073 RRT .1306 RRF -.1240 RTF -.7610 CRT -.6472 CRS -.7002 CST .9962
FOE -.445%3 FRA 1.0552 FC3 -.0431 BSP 3381 $CB 1339.5 R23 -.0047 R1) -.7614 LSA T49.4 MSA 299.8 SSA  16.2
B0E 1.4971 BRA 2.7186 BC3 .1774 FSP -96 SC1 1240.1 $62 506.5 THA  3.T) €L1 607.B EL2 279.8 ALF 138.66
LAUNCH DATE APR 12 1967 FLIGHT TINE 92.00 ARRIVAL DATE JUL 13 1967
HELIOCENTRIC CONIC DISTANCE 179.888

RL 149.9% LAL -.00 LOL 201.41 VL 20.284 GAL 25.64 AZL 90.2% HCA 58.64 SMA 97.68 ECC .64804 INC .2542 VI 29.714
RP 108.67 LAP -.22 LOP 260,085 vP 32.923 GAP -39.96 AZP 90.13 TAL 163.75 TAP 222.39 RCA 34,38 APO 160.99 v2 34.872
RC 79.241 6L -.33 6P 3.80 ZAL 954.0% ZAP 24,64 ETS 190,67 ZAE 130.97 ETE 175,16 TAC 154.08 ETC 46,58 CLP 24 .40
PLANETOCENTRIC CONIC

C3 199.137 VHL 14,112 DLA 12.08 RAL 149.44 RAD 6571.1 VEL 17.901 PTH 3,00 VWP 23.467 OPA 27.7% RAP 106.07 €CC 4.27173
LNCH AZNTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 62713 3IT.13 -21.07 104 .88 54.48 81.3? 71911 2517.1 -27.99 96.33
90.00 21 31 59  4991.98 22.57 219.06 43.31 72.43 22 5% 11 4392.0 19.95 211.37
100.00 7 54 44 2834.91 -28.77 84.4) 54.77 81.9%3 B 41 59 2234.9 -29.65 75.71
100.00 22 4T 10 4749.43 24.20 200.66 42.74 71.90 24 619 4149.4 21.50 192.90
110.00 9 16 54 25717.80 -33.33 65.66 55.5% 81.93 9 %9 52 1977.8 ~34.09 56.50
110.00 23 41 29 4579.30 28.56 186.09 41.08 70.36 24 57 48 3979.3 25.62 178.15
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9774 TRA-2.6722 TC3 -.1862 BAU .4964 SGT 1290.3 8GR 513.2 8C3  45.9 ST 518.2 SR 451.4 S5 472.3
ROE-1.09%9 RRA -.6122 RC3 .009T FAU .01083 RRT .)377 RRF -.1315 RYF -.7735 CRY -.6463 CRS -.7029 (ST .9959
FOE -.4664 FRA 1.0884 FC3 -.0471 BSP 3366 868 1388.6 R23 -.00%6 R13 -.7739 LSA T?7.0 MSA 302.3 S54 16.4
BOE 1.4684 BRA 2.7415 BC3 .1863 F3P  -104 $G1 1292.6 562 507.4 THA N ELl 625.1 EL2 2B5.5 ALF 141.04
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JPL TM 33.-99 EARTH-—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE  APR 12 1567 FLIGHT TIME 94,00 ARRIVAL CATE UL 15 1967
HELIOCENTRIC (ONIC CISTANCE 1R%.982
RL 149,95 LaAL SLO0 LOL 201 .41 VL 20.T6N (AL 24.60 AZL 90,46 HCA  61.82 SMA 93,11 ECC .62520 INC  .4%86 v 29.714
RP 10K, 710 LAP ©.40 LOP 263,22 VP 33,208 GAP -38.36 AZP 90.22 TAL 162.85 TAP 224,67 RCA 37.1% APO 161.07 v2 34.862
RC 76,944 (L - .64 (P 3.63 ZAL 53.05 ZAP 23.36 ETS 191.40 ZAE 131.37 ETE 174.53 ZAC 152.62 E1C 44.10 (P 23.N9

PLANETOCENTRIC CONIC
C3 IR3,R36 vHL 13.559 CLA 11.4% RAL 151,29 RAC 6571.0 VEL 17.469 PTH 2.96 VHP 22.64N OPA 27.75 RAP |NR.1A ECC 4.025%

LNCH AZMTH  UNCH TIME  L-]1 TIME INJ LaAT INJ LONG  INJ RT ASC  [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
31.00, 6 3% 55 3NAa3. 16 -27.40 102.44 54.09 82.55 T 2719 2483.2 -28.1% 93.86
9n . 21 3 4 5NN0 . 58 22.74 219.63 43,44 T2.66 22 53 24 4400.6 20.15 211.92
1nn.nn a 3 3 28N2 .18 -29.08 82.02 54,33 82.75 8 49 45 2202.2 -29.78 73.29
101.00 22 45 37 4756.73 24.36 201.15 42.88 T2.11 24 4 % 415%6.8 21.64 193.37
110.an 3 24 22 2547.70 -33.59 63.35 54,98 83.27 10 6 50 1947.7 -34.16 54.15
110,00 23 4n 47 4584.03 28.67 186.42 41.25 70.53 24 ST 1} 3984.0 25.74 178 .46
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE  .9906 TRA-2.6965 T(3 -.19%3 BAU .4R08 SGT 1344.4 SGR 513.9 SGC3 47,0 ST 545.1 SR 449.0 sS 493.5
RCE-1.0464 RRA -.6028 R(C3 .0117 FAu .01096 RRT .1451 RRF -.1395 RTF -,78%6 CRT -,6452 CRS -.7053 (ST .99%6
FOE -.48A2 FRA 1.122% FC3 -.0516 BSP 3764 SG8 1439.2 R23 -.,0066 R1) -.7860 LSA 806.0 MS5A 34,1 554 16.5
BOE 1.44719 BRA 2.7631 B8C3 .19%6 FSP -113 5G1 1346.8 562 507.6 THA 3.70 ECI 643.7 ELZ2 290.5 ALF 143.4)
LAUNCH DATE APR 12 1967 FLIGHT TIME 96.00 ARRIVAL CATE JuL 17 1967
HELIOCENTRIC CONIC OISTANCE 192.153
RL  149.9% LAL --00 LOL 201.41 viL 21.210 GAL 23.61 AZL 90.6% HCA 64.99 SMA 100.53 ECC .60283 INC .6513 vi 29.714
RP  J08.73 LAP -.59 LOP 266.39 VP 33,481 GAP -36.82 AZP 90,28 TAL 161.97 TAP 226.96 RCA 39.93 APO 161.13 v2 34.8%53
RC 74.673 GL -.97 GP 3.77 7AL  52.10 ZAP 22.10 ETS 192.23 ZAE 131.8% ETE 173.84 ZAC 151.10 ETC 41.87 CLP 21.79

PLANETOCENJRIC CONIC
€3 169.717 vHL 13.028 OLA 10.80 RAL 151.09 RAC 6370.8 VEL 17.060 PTH 2.93 VHP 21.835 OPA 27.74 RAP 110.29 €CC 3.793t
LNCH AZMTH  LNCH TIME L-1 TIME INJ LaAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 44 26 3048.45 -27.68 99.94 53.58 as.mn 7 3515 2448.5 -28.2% 91.32
90.00 21 27 5% $008.79 22.91 220.18 43.48 72.88 22 51 24 4408 .8 20.35 212 .44
100.00 A 11 11 2768.69 -29.34 79.57 $3.78 84.02 8 57 19 2168.7 -29.86 70.80
100.00 22 43 52 4763.78 24.%0 201.62 42.93 72.32 24 316 4163.8 21.85 193.82
110.00 9 31 &0 2516.83 -33.81 60.96 %4.30 84.67 10 13 37 1916.8 -34.18 51.74
110,00 23 3 52 45488 .40 28.77 186.72 41.34 70.68 24 56 20 3988 .4 25.86 178 .74
CIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0031 TRA-2,.7195 TC3 -.2043 BAU 4647 SGT 1400.2 SR 514.0 SC3 50.4 ST 573.0 SR 44%5.8 SS 515.5
ROE -.9974 RRA -.5927 RC3 .0141 FAU .01110 RRT 1529 RRF - .1480 RTF -.7971 CRY -.6438 (RS -.7172 (ST .9953
FOE -.5108 FRA 1.1576 FC3 -.0566 B85FP 3971 SGB 1491.6 R23 -.0078 R13 -.7975% (SA 836.2 MSA 305.4 S54 16.7
BOE 1.4146 BRA 2.7A33 B8C3 .2048 FSP  -122 SG1 1402.8 S62 507.0 TMA 3.70 ELl 663.5 ELZ 294.6 ALF 145.75
LAUNCH CATE APR 12 1967 FLIGHT TIME 38.00 ARRIVAL CATE JuL 19 1967
HELJOCENTRIC CONIC OISTANCE 198.396
RL  149.9% LaAL -.00 LOL 201.41 VL 21.635 GAL  22.67 AZL 90.83 HCA 68,15 SMA 101.93 ECC .SB098 INC .R342 VI 29.714
RP  1NA.76 LAP -.TT LOP 269.56 VP 33,742 GAP -35.34 AZP 90.31 TAL 161.11 TAP 229.26 RCA 42.71 APO 161.15 V2 34.844

RC  72.433 GL -1.33 ¢P 3.92 ZAL 51.18 TAP 20.85 ETS 193.19 ZAE 132.39 ETE 173.09 ZAC 149.53 ETC 39.86 CLP 2n.%0
PLANETOCENTRIC CONIC
C3 156.694 VML 12.518 DLA 10,14 RAL 151.84 RAD 6570.7 VEL 16.674 PTH 2.89 YHP 21,054 DPA 27,71 RAP 112.42 ECC 3.5788

LNCH ATMYH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
$0 .00 6 52 47 3012.97 -27.91 97,37 52.95 85.04 743 0 2413.0 -28.3t BB.73
80.00 21 2% 33 5016.65 23.06 220.70 43,44 73.10 22 49 9 4416.7 2n.s3 212.95
100.00 819 9 2734.43 -29.%6 77.04 53.11 85.33 9 4 43 2134 .4 -29.89 68.26
100,00 22 41 %2 4770.43 24.64 z202.07 42.91 r2.52 24 1 22 4170 .4 22.02 194.25
110.00 9 38 48 248517 -33.99 58,91 53.50 86.11 10 20 13 1885.2 -34.15 49.27
110,00 23 38 42 4592 .46 28 .86 187,00 41,34 70.83 24 55 14 3992.% 25.97 179.01

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 1.0108 TRA-2,7451 TC3 -.2144 BAU 4508 SGT 1460.0 SR 513.5 5G3 54.1 ST 6N0.8 SR 441.9 S5 537.8

ROE -.9490 RRA -,3821 RC3Y .0167 FAU .01124 RRT .1628 RRF -.1578 RTF -.,8077 CRT -.6399 (RS -.7083 (ST .9948

FOE -.5335 FRA 1.1944 F(3 -,062) BSP 4088 SG8 1547.6 R23 -.0085 R13 -.8080 LSA A66.7 MSA  306.6 S54 16.8

B0E 1.3865 BRA 2.8062 BC3 .2150 FsP -132 SG1 1462.7 SG2  505.7 THA 3.12 EL] 683.5 ELZ 298.5 ALF 148.00

LAUNCH DATE APR ]2 1967 FLIGHT TIME 100.00 ARRIVAL DATE JuL 21 1967
AELIOCENTRIC CONIC OISTANCE 204,704
RL  149.9% LAL -.00 LOL 201.41 VL 22,036 GAL 21.77 AZL 91.01 WCA 71.32 SMA 103.32 £CC .5%970 INC 1.0090 VI 29.714

RP 108.79 LAP -.96 LOP 272.73 VP 33,992 CAP -33.92 AZP 90.32 TAL 160.27 TAP 231.59 RCA 45.49 APO 161.1% V2 34.83%
RC T0.227 6L -1.72 GP 4.08 ZAL 50.31 ZAP 19.63 ETS 194.31 ZAE 133,02 €TE 172.27 ZAC 147.91 €7C 38.05 CLP 19.22
PLANE TOCENTRIC CONIC

€3 144.682 VHL 12.028 OLA  9.47 RAL 152,54 RAD 6570.6 VEL 16.310 PTH  2.86 VMP 20.294 OPA 27.66 RAP 114.56 €CC 3.3811
LNCH ATMTH LNCH TIME -1 TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

.00 7 04 2976.68 -28.10 94.73 52.2% 86.3% 7 50 34 2376.7 -28.31 86.07
90.00 21 22 %8 5024 .24 23721 221.21 43.32 3.0 22 46 40 4424.2 20.71 213,43
100.00 8 26 37 2699.33 -29.73 T4.45 52.32 86.69 9 11 57 2099.3 -29.87 65.65
100,00 22 39 31 ar76.81 24.77 202.5%0 42.80 2.1 23 59 14 4176.8 22.17 194,66
110.00 9 45 47 2452.67 -34.1 35.98 $2.5%8 87,60 10 26 39 1852.7 -34.06 46.73
110.00 23 37 17 4596.24 28 .94 187.26 41.27 70.96 24 53 53 3996.2 26.07 179.26
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0169 TRA-2.7701 TC3 -.2247 BAU .436) S0T 1522.0 SGR  512.4 SG3 58.1 ST 629.3 SR 437,1 ss 560.9
ROE -.9011 RRA -.5709 RC3 .0197 FAU .01139 RRT 1735 RRF -.1684 RTF —.8176 CRT -.6353 CRS -.7089 (ST .9342
FOE -.5571 FRA 1.232% FC) -.0681 BSP 4196 3GB 1605.9 R23 -.0093 R13 -.4180 LSA B898.3 MSA 307.3 SSA 17.0
BOE 1.3%A8 BRA 2.8283 BC) .22%6 FSP  -14} 8G1 1524.9 G2 503.6 THA 3.75 ELl T04.3 EL2 301.6 ALF 150.19
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JPL TM 33-99

EARTH—VENUS FRAJECTORIES (VOL. 3, 1967

LAUNCH CATE APR 12 1967 FLIGHT TIME 102.00 ARRIVAL CATE JUL 23 1967
HELIOCENTRIC CONIC CISTANCE 211.073
RL  149.95 LAL  -.00 LOL 201.41 VL 22.414 GAL 20,91 AZL 91.18 HCA T4.49 SMA 104.69 ECC .53900 INC 1.1772 VI 29.714
RP  10R.81 LAP -1.13 LOP 275.89 VP 134.231 GAP -32.55 AZP 90.31 TAL 159.44 TAP 233,93 RCA 48.26 APO 161.12 v2 34.827
RC 68.060 GL  -2.13 CP 4.26 ZAL 49.49 ZAP 1A.43 ETS 195.62 ZAE 133.72 ETE 171,38 ZAC 146.25 ETC 36.42 CLP 17.95
PLANE TOCENTRIC CONIC
C3 133.606 VHL 11.559 OLA B.79 RAL 153.18 RAD 6570.4 VEL 15.967 PTH  2.82 vHP 19.555 OPA 27.60 RAP 116.70 ECC 3.1984
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
9n.00 7T 9 0 2939.52 -28.23 92.02 51.36 87.70 757 59 2339.5 -28.2% 83,36
90.00 21 20 2 %031.61 23.36 221.1710 43,12 73.52 22 43 54 4431.6 20.88 213.91
100.00 8 34 37  2663.37 -29.84 71.78 51.43 88.09 919 0 2063.4 -29.78 62.98
100.00 22 31 6 4782.99 24.89 202.9} 42.61 72.89 23 56 49 4183.0 22.32 195.06
110.00 9 52 31 2419.31 -34.17 53,37 51,55 89.14 10 32 56 1819.3 -33.91 44,14
110.00 23 35 36 4599 .82 29.02 187.51 41.11 71.09 24 52 16 3999.8 26.16 179.49
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0211 TRA-2.7947 TC3 -.2354 BAU .4226 SGT 1586.6 SGR  510.6 SG3 62.3 ST 658.3 SR 431.5 S5 584.6
ROE -.8539 RRA -.5594 RC3 ,0231 Fau .011%5 RRT .1853 RRF -.1800 RTF -.8268 CRT -.6296 CRS ~-.T089 (ST .99335
FOE -.5814 FRA 1.,2721 FC3 -.0748 BSP 4277 sGB 1666.8 R23 -.0100 R13 -.8272 LSA 930.8 MSA 307.7 SSA 17.1
BOE 1.3311 BRA 2.8501 8C3 .,2366 FSP -151 $G1 1589.7 562 S500.8 THA 3.79 ELY T726.0 EL2 304.0 ALF 152.32
LAUNCH DATE APR 12 1967 FLIGHT TIME 104.00 ARRIVAL DATE JUL 25 1967
HELIOCENTRIC CONIC DISTANCE 217.3%03
RL 149.9%5 LAL -.00 LOL 201.41 VL 22.771 GAL 20.10 AZL 91.34 HCA 77,65 SMA 106,04 ECC .51894 INC 1.3404 VI 29.714
RP  108.83 LAP -1.31 LOP 279.06 VP 34.458 GAP -31.23 AZP 90.29 TAL 158.64 TAP 236.29 RCA 51.01 APO 161.07 v2 34.820
RC 65.936 GL -2.%8 GP 4.45 ZAL 48.70 ZAP 17.2% ETS 197.17 ZAE 134.50 ETE 170.%9 7AC 144.55 ETC 34.95 CLP 16.68
PLANE TOCENTRIC CONIC
C3 123.416 vHL 11.108 OLA 8.08 RAL 1%3.78 RAD 6570.3 VEL 15.645 PTH  2.78 vHP 18.838 OPA 27.52 RAP 118.85 ECC 3.0311
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
90.00 7 16 95 2901 .46 -28.30 89.24 50.41 89.10 8 517 2301.5 -28.13 80.58
90.00 21 16 52 %03.93 23.%0 222.19 42.8% 73.73 22 40 5i 4438.9 21.04 214,38
100.00 8 42 10 2626.51 -29.89 69.04 50,43 89.%3 9 25 56 2026.5 -29.63 60.25%
100.00 22 34 19 4789.11 25.02 203.33 42,35 73.08 23 5% 8 4189.1 22.46 195.46
110.00 9 59 19 2385.07 -34.18 50.70 50.42 90.73 10 39 4 1785.1 -33.70 41.49
110.00 21 3 » 4603.32 29.10 187.7% 40.88 .21 24 50 22 4003.3 26.26 179.72
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9638 TRA-2.8788 TC3 -.2660 PAU .4450 ST 1686.8 SGR  509.1 SC3  67.0 ST 670.7 SR 425.8 S5  603.7
ROE -.8086 RRA -.5491 RC) 0264 FAU .01128 RRY .2177 RRF -,2003 RTF -.8282 CRY -.5909 CRS -.7007 (ST .9688
FOE -.5970 FRA 1.3230 FC3 -.0791 8sP 2908 $G8 1761.9 R23 -.0029 R13 -.B284 LSA 945.8 M3A 317.3 $SA 17.8
BDE 1.2581 BRA 2.9307 BC3 .2673 FSP  -142 SC1 1690.7 $62 495.7 THA 4,11 ELl 728.8 EL2 316.1 ALF 154.2%
LAUNCH DATE APR 12 1967 FLIGHT TIME 106.00 ARRIVAL OATE JuL 27 1967
HELTOCENTRIC CONIC OISTANCE 223.968
RL  149.95 LAL -.00 LOL 201.41 VL 23.108 GAL 19.3] AZL 91.50 HCA 80.81 SMA 107.37 ECC L49945 INC 1.4995%5 vi 29.714
RF  108.8%5 LAP -1.48 LOP 282.22 VP 34.675 GAP -29.95 AZP 90,24 TAL 157.86 TAP 238.67 RCA 53,74 APO 160.99 v2 34.813
RC 63.861 GL -3.06 GP 4.67 ZAL 47.97 ZAP 16.09 ETS 199.01 ZAE 135.37 ETE 169.30 7AC 142.83 ETC 33.61 CLP 15.42
PLANETOCENTRIC CONIC
€3 113.973 VHL 10.676 DLA  T.36 RAL 154,32 RAC 6570,2 VEL 15.340 PTH  2.75 VWP 18.139 OPA 27.44 RAP 121.00 ECC 2.8757
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90,00 7 24 41 2867.42 -28.31 86.39 49,33 90.53 81223 2262 .4 -27.94 17.74
90.00 21 13 23 5046.07 23.63 222.67 42 .49 73.93 22 31 29 4446.1 21.20 214.84
100.00 8 49 33 2588 .68 -29.88 66.23 49.31 91.01 9 32 42 1988.7 -29.42 57.45%
100.00 22 3 12 4795.0% 25.13 203,73 42,00 73.26 25 51 T 4195.0 22.60 195.8%
110.00 10 5 52  2349.86 -34.11 47.95 49,16 92.35 10 45 2 1749.9 -33.41 38.78
110,00 23 31 23 4606.63 29.17 187.98 40.55 T1.33 24 48 9 4006.6 26.34 179.94
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0876 TRA-2.7775 TC3 -.2357 BAU .3623 SCY 1689.1 SGR 8504.4 SC3  T1.8 ST 737.8 SR 416.8 55 640.6
ROE -.7596 RRA -.5345 RC3 .0315 FAU 01240 RRT .1912 RRF -.1990 RTF -.8516 CRT ~-.6467 CRS -.7151 CST .9950
FOE -.6436 FRA 1.3461 F(C3 -.0942 B8SP 5912 SGB 1762.8 R23 -.0213 R13 -.8522 LSA 1019.8 MSA 297.0 SSA 16.9
BOE 1.3266 BRA 2.828% BC3 .2378 FSP  -196 SG1 1692.1 S62 494.2 THA 3,57 EL] T794.2 EL2 295.3 ALF 156.49
LAUNCH DATE APR 12 1967 FLIGHT TIME 108,00 ARRIVAL DATE JUL 29 1967
HMEL IOCENTRIC CONIC OISTANCE 230.490
RL 149.95 LAL -.00 LOL 201.41 VL 23.42% GAL 18.56 AZL 91.66 HCA B83.98 SMA 108.66 ECC .4806%5 INC 1.6358 vI 29.714
RP 108.87 LAP -1.65 LOP 285.38 VP 34.881 GAP -28.73 AZP 90.17 TAL 157.10 TAP 241,07 RCA 56,44 APO 160.89 V2 34.807
RC 61.839 GL -3.%9 GP 4.90 ZAL 47.28 ZAP 14,97 ETS 201.20 ZAE 136.32 €TE 168.09 ZAC 141.07 ETC 32.40 CLP 14,16
PLANETOCENTRIC CONIC
C3 105.317 vHL 10.262 DLA 6.62 RAL 154,80 RAD 6570.0 VEL 15.0%5 PTH 2,71 VHP 17.461 OPA 27.3%5 RAP 123.16 ECC 2.7333
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
90 .00 T 32 22 2822.41 -28.2% 83.48 48.17 91.99 8 19 2% 2222 .4 -27.68 T4.84
90 .00 21 9 38 5053.43 23.77 223.17 42.06 T4.14 22 33 49 4453 .4 21.37 21%.32
100.00 8 56 %2 2549.88 -29.80 63.3% 48.10 92.%2 9 39 22 1949.9 -29.13 54.61
100.00 22 21 47 4801 .19 25.2% 204,15 41,58 75.45 23 47 48 4201.2 22.74 196.25%
110.00 10 12 19 2313.74 -33.98 45,14 47,82 94.01 10 50 53 1713.7 -33.05% 36.02
110.00 23 28 49 4610.09 29.24 188.22 40.16 71.46 24 45 39 4010.1 26.43 180.17
DIFFERENTIAL CORRECTIONS . MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE 1.0820 TRA-2.8043 TC3 -.2475 Bau  .3322 SGT 1762.7 SGR  %00.9 SG3 77.1 ST T67.3 SR 408.% S5 666.7
RDE -.7144 RRA -,5228 RC3 .0362 FAy .012%8 RRT 2089 RRF -.2152 RTF -.8586 CRT -.6358 CRS -.T126 CST .9940
FOE -.6707 FRA 1.3917 FC3 -.1034 BSP 5829 $G8 1832.5 R2Y -.0214 R13 -.859] LSA 1054.5 MSA 296.6 SSA 17.1
BOE 1.2965 BRA 2.8%26 BC3 .2501 Fsp  -207 SG1 1766.1 SG2 488.9 THA  3.68 EL! 817.3 ELZ 296.0 ALF 158.31
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JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH CATE APR 12 1967 FLIGHT TIME 110.00 ARRIVAL CATE JuL 31 1967
HELIOCENTR]C CONIC CISTANCE 237.052
RL 149.9% LAL  -.00 LOL 201.41 VL 23,724 GAL 17.84 ATL 91.81 HCA 87,14 SMA 109.93 ECC .4625%1 INC 1.8103 vI 29.714
RP INB.R9 LAP -1.B1 LOP 28B8.54 VP 35,077 GAP -27,54 AZP 90.09 TAL 156,36 TAP 243.50 RCA 59.09 APO 16N.78 v2 34.802
RC 59.876 GL -4.15% 6P 5.16 ZAL 46.63 ZAP 13.88 ETS 203.84 ZAE 137.35 ETE 166.74 7AC 139.29 €7C 33.31 CLP 12.90
PLANETOCENTRIC CONIC
€3 97.352 vHL  3.867 DLA  5.85 RAL 155.24 RAD 6569.9 VEL 14,788 PTH 2.67 VWP 16.802 DPA 27.2% RAP 125.32 ECC 2.6n22
LNCH AZMTH LNCH TIME L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
n.na 7T 39 59 2781.3% -28.12 80.46 46.91 93,49 8 26 20 2181 .4 -27.34 71.89
90 .00 21 % 26  5061.01 23.91 223.68 41.56 T4.36 22 29 47 4461.0 21.53 215.81
100.00 9 4 6 2%10.06 -29.64 60,40 46,79 94.07 9 45 56 1910.1 -28.76 51.70
100.00 22 24 0 4807.54 25.38 204 .58 41,10 73.65 23 44 8 4207.5 22.89 196.66
110.00 10 18 4 2276.63 -33.76 42.26 46.38 95.70 10 56 37 1676.6 -32.60 33.22
110.00 23 2% %4 4613.73 29.32 188.48 39.71 71.59 24 42 48 4013.7 26.53 180 .41
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1.0851 TRA-2.8196 TC3 -.2556 BAU .3370 SGT 1833.2 SGR  496.8 SG3  82.9 ST  BAD0.7 SR 398.9 55  695.0
ROE -.669% RRA -.5110 RC3} .041% Fau ,01287 RRT .2248 RRF -.2319 RTF -.8662 CRT -,628T CRS -.7107 CST  .9933
FOE -.7011 FRA 1.4377 FC3 -.1144 BSP 5978 SCB 1899.3 R23 -.0233 R13 -.8668 LSA 1093.8 MSA 294.1 SSA 17.2
80E 1.2750 BRA 2.865%6 B(C3 .2990 FSP -222 SGI 1836.8 562 483.2 THA 3.75 €Ll B44.9 EL2 294.0 ALF 160,10
LAUNCH DATE APR 12 1967 FLIGHT TIME 112.00 ARRIVAL ODATE AUG 2 1967
HELTOCENTRIC CONIC OISTANCE 243,652
RL 149,93 (AL -.00 LOL 201.41 VI 24.006 GAL 17,15 AZL 91.96 HCA 90.30 SMA 111,17 ECC .44503 INC 1.9638 viI 29.714
RP  108.90 LAP -1.96 LOP 291.71 VP 35,264 GAP -26.40 AZP 89.99 TAL 155,66 TAP 245,95 RCA 61.70 APO 160.65 v2 34.797
RC 37.979 GL  -4.75 (P S.44 ZAL 46,04 ZAP 12.84 ETS 207.03 ZAE 138.47 ETE 165,23 ZAC 137,48 ETC 30,31 CLP 11.6%
PLANETOCENTRIC CONIC
€3 90.030 VML 9.488 OLA  5.0% RAL 155,61 RAD 6%569.8 VEL 14.539 PTH  2.64 VWP 16.163 DPA 27.15 RAP 127.47 ECC 2.4817
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC
90.00 T 47 32 2739.22 -27.91 77.40 45,56 9%.01 8 33 11 2139.2 -26.92 68.87
80.00 21 0 %3 5068.98 24,06 224.22 40.99 T4.%9 22 25 22 4469.0 21.71 216.33
100.00 9 11 15 2469.18 -29.40 57.38 45.40 95.64 9 52 24 1869.2 -28.31 48.75
100.00 22 19 %1 4814.25 25.5%0 205.04 40.54 73.85 23 40 6 4214.3 23.04 197.10
110.00 10 24 87 2238.52 -33.47 39.33 44,86 97.41 11 2 16 1636.5 -32.08 30.37
110.00 2322 39 4617.67 29.41 188.7% 39.18 71,73 24 39 36 017.7 26.63 180.€7
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1.0867 TRA-2.8341 TC3 -,2637 BAU . 3224 S$GT 1906.0 SR 492.3 S(3  89.2 ST B834.6 SR 388.3 SS 724.4
ROE -.6292 RRA -.4997 RCY .04T4 FAU 01316 RRT .2426 RRF -.2507 RTF -.8734 CRT -.6200 CRS -.7077 CST .9926
FOE -.7331 FRA |.486) F(3 -,1266 8SP 6093 $CB 1968.5 R23 -.0254' R13 -.8739 LSA 1134.4 MSA 291.2 SSA  1T7.4
BOE 1.2937 BRA 2.8779 BC3 .2679 FSP  -239 $G1 1910.0 862 476.6 THA  3.82 EC1 B73.2 EL2 291.2 ALF 161.82
LAUNCH DATE APR 12 1967 FLIGHT TINE 114.00 ARRIVAL OATE AUC 4 1967
HELTOCENTRIC CONIC DISTANCE 250.283
RL 149.95 LAL -.00 LOL 201,41 VL 24.271 GAL 16.49 A7L 92.12 HCA 93,46 SMA 112.38 ECC .42822 INC 2.1174 V1 29.714
RP  10R.92 LAP -2.11 LOP 294 .87 VP 35,441 GAP -25.30 AZP 89,87 TAL 154,97 TAP 248.43 RCA 64,25 APO 160.50 v2 34.793
RC 96.154 GL -5.41 GP 5.75 ZAL 45,50 ZAP 13.86 ETS 210,90 ZAE 139,67 ETE 163,53 7ZAC 135.66 €1C 29.41 (P 10.39
PLANE TOCENTRIC CONIC
€3 83,304 vHL 9.127 OLA 4.22 RAL 155,93 RAD 6369.6 VEL 14.306 PTH 2.60 VHP 15,542 DPA 27.0% RAP 129.63 ECC 2.3710
LNCH AZMTH (NCH TIME L-1 TIME INJ LAT  INJ LONG INJ RY ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 T 58 2 2695,.94 -27.61 14,27 44.1) 96.55% 8 39 %8 2095%.9 -26.41 65.81
90.00 20 55 56 $077.50 24,21 224.79 40.36 74.84 22 20 34 “ur.s 21.89 216.89
100.00 9 18 22 2427.18 -29.08 $4.30 43,93 97.23 9 58 49 1827.2 -27.78 45.74
100.00 22 15 18 4821.49 25.64 205.53 39.93 T4.08 23 35 39 4a221.5 23.21 197.57
110.00 10 31 9 2199.38 -33.08 36,34 43,26 99.15 11 7 48 1599.4 -31.,47 27.48
110.00 23319 O 4622.06 29.50 189.06 38.5%9 71.89 24 36 2 4022.3 26.74 180.96
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1.0949 TRA-2.8393 TC3 -.2677 BAU .3042 86T 1976.2 8GR 487.3 3C3  95.9 ST 871.8 SR 376.4 SS 756.0
ROE -.5813 RARA -.4886 RC3 .03%40 FAU .013%% RRT .26803 RRF -.2709 RTF -.8810 CRT -.6136 CRS -.7045 CST .9922
FOE -.7686 FRA 1.5356 FC3 -.1409 BSP 6395 SG8 2035.4 R23 -.0288 R1Y -.8816 LSA 1179.4 MSA 286.6 554 17.4
B0E 1.2396 BRA 2.8810 8C3Y .2731 FSP -2%9 SGI 1980.5 S$G2 469.9 THA 3.89 €L 905.5 EL2 286.] ALF 163.46
LAUNCH DATE APR 12 1967 FLIGHT TIME 116.00 ARRIVAL OATE AUL 6 1967
HELIOCENTRIC CONIC DISTANCE 256,943
RL  149.95 LAL -.00 LOL 201.41 VL 24.520 GAL 19.86 AZL 92.27 HCA 96.62 SMA 113,5% ECC .43208 INC 2.2720 V1 29.714
RP  108.93 LAP -2.26 LOP 298.03 VP 35.609 GAP -24.23 AZP B89.T74 TAL 154,32 TAP 250.94 RCA 66.76 APO 160.34 v2 34.790
RC %4.407 GL  -8.1) GP 6.09 ZAL 435.02 ZAP 10.96 ETS 215.6) ZAE 140.95 ETE 161.60 ZAC 133.82 ETC 26.58 CLP 9.1
PLANE TOCENTRIC CONIC
C3 T7.136 vHL B8.783 OLA 3,36 RAL 156.20 RAD 6569.5 VEL 14.088 PTH 2,57 VHP 14.940 OPA 26.96 RAP 131.78 ECC 2.2695
LNCH AZMTH  LNCH TIME -] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 8 23 2651 .40 -271.22 71.07 42.63 98.31 8 46 43 2051 .5 -2%.82 62.69
90.00 20 %0 32 $086,7¢ 24,37 225.42 39.68 15.12 22 15 19 4486.8 22.09 217.49
100.00 9 2% 27 2304 .04 -28.67 51.16 42.38 98.83 10 5 11 1784.0 -27.16 42.69
100.00 22 10 18 4829.43 25.79 208.07 39.29 T4.33 23 30 48 4229 .4 23.39 198.10
110.00 10 37 18 21%9.16 -32.60 33.29 41.5%9 100.89 11 13 17 15959.2 -30.76 24.%6
110.00 23 14 58 4627.07 29.61 189.41 37.95% 12.08 24 32 3 4027.1 26.87 181.29
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1022 TRA-2.8430 T1C3 -.,2709 BAU .2864 80T 2048.2 8GR 482.1 SG3 103.3 L3 909.9 SR 363.2 ss 789.2
ROE -.5379 RRA -.4782 RC3 .0613 FAU .01398 RRT .2806 RRF -.2937 RTF -.8882 CRT -.6055 CRS -.6999 CST .9917
FOE -.8066 FRA ).3876 FC) -.1569 BSP 6676 SGB 23104.2 R23 -.032% R13 -.8888 LSA 1226.0 MSA 2A1.5 5S4 17.4
BOE 1.2264 BRA 2.8829 BC3 .2777 FSP -282 8G1 2052.9 SG2 461.7 THA 3.98 EL] 938.8 €L2 280.2 ALF 165.0n5
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LAUNCH CATE APR 12 1967

HELIOCENTRIC CONIC

RL 149,99 LAL -0 LoL 201,41
RP IMNA.93 LAP -2.39 LOP 31.19
RC 52.748 (L -6.87 (P 6.47
PLANETOCENTRIC CONIC
€3 7T1.4RA% VHL 8,455 CLA 2.46
LNCH AZMTH  LNCHW TIME L-] TIME
9n.na a1n 2 2605.78
9n.nn 2n &4 38 5096.98
100 .00 9 32 32 2339.10
100,00 2z 4 80 4838.28
110.0n 10 43 2% 2117.85%
110,00 23 10 26 4632.90
CIFFERENT1AL CORRECTIONS
TCE 1.1088 TRA-2.845] 1(C3 -.2729
ROE -.4949 RRA -, 4687 R(C3 0694
FOE -.B473 FRA 1.6426 FC3 -.1747
80E 1.2142 BRA 2.883% BC3 ,2816
LAUNCH DATE APR 12 1967
HELIOCENTRIC CONIC
RL 149,95 LAL -.00 LOL 201.41
RP  JOA .94 LAP -2.92 LOP 304.35
RC 51.183 6L -7.70 4P 6.89
PLANETOCENTRIC CONIC
C3 66,320 viL 8.144 OLA 1.52
LNCH AZMTH LNCH TIME L-] TIME
90 .00 8 17 3% 25%8.77
90.00 20 3 12 5108.39
100.00 9 39 38 2294.11
100.00 21 %8 %0 4848.29
110.00 10 49 30 2075.41
110.00 23 527 4639.7%

DIFFERENTIAL CORRECTIONS

TOE 1.1101 TRA-2.8%05 7C3 -.2767
RCE -.4523 RRA -.4604 RCY .0783
FOE -.8902 FRA 1.7019 FC3 -.1940
B80E 1.1987 BRA 2.8874 BCY .287%

LAUNCH CATE APR 12 1967
HELIOCENTRIC CONIC
RL 149,35 LaAL -.0n LoL 201 .41
RP  1NB.94 LAP -2.,64 LOP 307,52
RC 49.723 GL -8.99 P 7.36
PLANETOCENTRIC CONIC
C3 61.603 vHL 7.849 OLA .53
LNCH AZMTH  UNCH TIME L-] TIME
90.00 8 25 13 2510.36
9,00 20 31 10 s121.27
100.00 9 46 2247.18
100,00 52 4859.68
110.00 55 2031.78
110.00 59 4647.85
CIFFERENTIAL CORRECTIONS
TOE 1.1219 TRA-2.8433 1(C3
ROE -.4097 RRA -.4533 RC3
FOE -.9394 FRA 1.7621 F(C3
BOE 1.1944 BRA 2.8792 BC3

-.2725%
.0881
-.2110
2864
LAUNCH OATE APR 12 1967
HELIOCENTRIC CONIC
RL 149,95 LAL
RP  108.94 LAP -2.76 LOP
RC 48.377 GL -9.56 GP
PLANE TOCENTRIC CONIC
C3 57.309 vHL T7.570 OLA -.%
LNCH AZMTH  LNCH TIME (-1 TIME
90,00 8 32 sr 2460 .48
*90.00 20 23 29 5135.91
100.00 9 54 4 2198 .86
100.00 21 43 3 4872.77
110.0Q 1t 3 46 19686.93
110.00 22 %3 51 4657.47
OIFFERENTIAL CORRECTIONS
TOE 1.1289 TRA-2.8395 T(C3 --.2697
ROE -.3673 RRA -.4479 RC3 ,0989
FOE -.9917 FRA 1.8273 FC3 -.2418
BOE 1.1871 BRA 2.8746 BCY .2873

-.00 LOL 201 .41
310.68

7.89

vi
vP
AL

24.75%
35.7¢8
44.59

RAL 156.40
INS LAY
-26.74

24.55
-28.17
25.9%
-32.03
29.73

BAU .2691
FAU 01443
BsP 6947
FsP - 306

Vi 24.97%
vP 35,919
TAL 44.23

RAL 156.54
INJ LAT
-26.16

24.74
-27.%6
26.13
-31.36
29.87

-]
FAU
Bsp
Fsp

2549
.01486
7093
-330

25.182
36.062
43.93

vL
vP
ZAL

RAL 156.61
INJ LAT
-25.47

24.9%
-26.8%
26.33
-30.%8
30.03

pau
FaU
85p
Fsp

.2358
01544
7486
- 361

vL 25.376
VP 36.197
ZAL 43,74

RAL 156.62
INJ LAT
-24.68

25.19
-26.03
26.55
-29.69
30.22

Bav
FAU
asP
FseP

.2201
.01601
T743
-392

FLIGHT TIWE 118.00 ARRIVAL CATE AUG B 1967
CISTANCE 263.628
GAL 15.25 AZL 92.43 HMCA 99.77 SMA 114.68 ECC .39660 INC 2.4285 vI 29.714
CAP -23.20 AZP B9.%9 TAL 153,70 TAP 253.47 RCA 69.20 APO 16N.16 v2 34,787
ZAP 10,17 ETS 221.30 ZAE 142.30 €TE 159.42 ZAC 131.96 £7C 27.84 CLP  7.86
RAD 6569.4 VEL 13.887 PTH  2.%4 VWP 14.3%6 DPA 26.B8 RAP 133.94 ECC 2.1765
INJ LONG  INJ RT ASC  INJ AZMTH - INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
67.8¢ 41.06 99.68 8 53 28 2005,8 -25.13 $9.52
226.12 38 .94 75,42 22 9 3% 4497.0 22.31 218.17
47,96 40.77 100.44 10 11 31 1739.7 -26.44 39.59
206.68 38.52 74.61 23 25 28 4238.3 23.58 1968.68
30.21 39.86 102.63 11 18 42 1517.9 -29.96 231.61
189.82 37.25 12.29 24 21 39 4032.9 21.02 181.68
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 2121.7 SGR  476.8 563 111.3 ST 948.6 SR 348.7 55 824.2
RRT .3038 RRF -.3198 RTF -.8949 CRT -.59%0 CRS -.6934 (ST .9913
SGB 2174.6 R23 -.0366 R13 -.8956 LSA 1274.5 MSA 275.9 S5S4A 17.5%
SG1 2126.9 SG2 4%3.2 THA  4.09 ELY! 973.1 EL2 273.2 ALF 166.9%9
FLIGHT TIME 120.00 ARRIVAL DATE AUG 10 1967
DISTANCE 270.335
CAL 14,68 AZL  92.59 HCA 102.93 SMA 115,77 ECC .38178 INC 2.5880 V1 29.714
GAP -22.20 AZP 89.42 TAL 153.10 TAP 256,03 RCA 71,57 APO 159.97 v2 34.7B6
ZAP 9,52 ETS 228.09 ZAE 143,70 ETE 156.92 ZAC 130.08 £7C 27.16 CLP  6.59
RAD 6569.3 VEL 13.699 PTH 2.50 VHP 13,789 DPA 26,82 RAP 136.09 ECC 2.0915%
INJ LONG INJ RT ASC INJ AZMTHM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
64,50 39.44 101.24 9 0 14 1958 .8 -24.3% 56.30
226.90 38.15 5.17 22 320 4508 .4 22.54 218.92
44.78 39.11 102.0% 10 17 52 1694.1 -25.62 36.44
201.37 37.75 74.93 23 19 38 4248.3 25%.80 199.34
27.08 38.09 104.36 11 24 6 1475.4 -29.07 18.63
190.31 36,52 72.5% 24 22 47 4039.7 2T7.19 182 .14
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SCT 2199.5 SGR  471.7 SG3  119.9 ST 9686.1 SR 332.8 S5 860.4
RRT ,3317 RRF -.3499 RTF -.9007 CRT -.5793 CRS -.6839 (ST ,990%
SGB 2249.%5 R23 -.0408 R13 -.9014 LSA 1322.8 NSA 270.8 SSA 17.5
8G1 2205.3 SG2 443.9 THA 4,24 BL! 1006.2 EL2 265.8 ALF 168.10
FLIGHT TIME 122.00 ARRIVAL OATE AUG 12 1967
DISTANCE 277.0%9
GAL 14,12 AZL 92.75 WCA 106.09 SMA 116.83 ECC 36760 INC 2.7516 V1 29.T714
GAP -21.23 AZP B9.24 TAL 152.54 TAP 258.62 RCA T3,88 APO 159.78 v2 34.784
ZAP 9,06 ETS 235.99 7AE 145.14 ETE 154.05 ZAC 128.20 €E7TC 26.5%5 CLP  5.30
RAD 6569.1 VEL 13.526 PTH  2.47 VHP [3.241 DPA 26.78 RAP 138.24 ECC 2.0138
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
61.12 37,77 102.80 9 1 3 1910.4 -23.46 53.03
221.718 37,33 76.16 21 56 31 4521.3 22.81 219.77
41 .40 37.4) 103,66 10 24 1% 1647.2 -24.71 33.26
208,16 36.94 75,30 23 13 15 4259.7 24.0% 200,10
23.92 36.28 106.08 11 29 29 1431.8 -28.07 15.62
190,88 35,74 12.85 24 17 24 4047.8 27.39 182.68
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SCT 2272.1 SGR 467.0 SC3 129.3 ST 1028.9 SR 315.1 88 900.2
RRT 3607 RRF -,3829 RTF -.9073 CRYT -.5649 CRS -.6723 (5T .9902
568 2319.6 R23 -.0463 R13 -.9081 LSA 1378.0 MSA 263.4 SS5A 17.5
SG) 2278.5 SG2 434.3 THA 4,40 ELI 1045.2 EL2 256.0 ALF 169.5%
FLIGHT TIME 124.00 ARRIVAL OATE AUG 14 1967
OISTANCE 283,798
GAL 13.%9 AZL 92.92 HCA 109.25 SMA 117.85 ECC .35407 INC 2.9205 v1 29.714
GAP -20.30 AZP 89.04 TAL 152.00 TAP 261.25 RCA T76.12 APO 159.%8 v2 34,784
ZAP  B.B4 ETS 244,77 ZAE 146.%9 ETE 150.74 ZAC 126.30 €7C 25.99 CLP  4.0)
RAD 6569.0 VEL 13.367 PTH  2.44 wHP 12,710 OPA 26.78 RAP 140.39 ECC 1.9432
INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
57.68 36.06 104,35 9 13 58 1860.5 -22.46 49.71
228.79 36.47 76.62 21 49 5 4535.9 23.10 220.15
38.05 35,67 105,24 10 30 42 1598.9 -23.68 30.03
209.07 36.10 75,73 23 616 4272.8 24.33 200.97
20.73 34,44 107.78 11 34 53 1386.9 -26.97 12.60
191.57 34,94 13.21 24 11 28 40587.% 27.63 183.33
MID-COURSE EXECUTION ACCURACY ORBIT OCETERMINATION ACCURACY
S5GT 2348.6 SGR  463.2 SC3 139.6 ST 1070.5 SR 295%.9 SS 941.8
RRT .3953 RRF -.4211 RTF -.,913%0 CRT -.5427 CRS -.6552 CST .9897
568 2393.8 R23 -.0%23 R13 -.9138 LSA 1433.3 M5A 256.6 SSA 17.5%
SG1 2355.9 SC2 424.1 THA 4,61 EL] 1083.1 EL2 245.7 ALF 171.00
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LAUNCH OATE

JPL TM 33-99

EARTH-—VENUS TRAJECTORIES (VOL. 3, 1967

APR 12 1967

HELIOCENTRIC CONIC

RL  149.95 LAL  -.00 LOL 2001.41 Vi 25.357
RP 1NA.94 LAP -2.86 LOP 313.R4 vP 36.32%
RC 47.15% GL -10.60 GP B.47 ZAL 43.%6
PLANETOCENTRIC CONIC
€3 $3.410 vhL 7,318 DLA  -1.61 RAL 156,56
UNCH AZMTH  LNCH TIME L-1 TIME INJ LAT
31,00 8 40 52 24n9.02 -23.76
90.00 20 1% 4 5152.66 25.45
100.00 10 1 2?7 2149.04 -25.09
100.00 21 37 10 4RAT.88 26.80
110.00 117 % 1940.,78 -28.68
110.00 22 47 1 4668.90 30.45
CIFFERENTIAL CORRECTIONS
TCE 1.13%4 TRA-2.B346 T(3 -.265%7 8AU .20558
ROE -.3243 RRA -.4444 RC3 .1106 FAU .01661
FOE-1.0488 FRA ).B967 F(3 -.2692 85P 7977
B8DE 1.1808 BRA 2.8692 BC3 .ZRT8 FSP -42%
LAUNCH OATE APR 12 1967
HELIOCENTRIC CONIC
RL 149.9%5 LAL -.D0 LOL 201.43 vL 25.728
RP 108.94 LAP -2.96 LOP 317.00 VP 36.446
RC 46.068 GL -131.73 4P 9.14 ZAL 43,49
PLANETOCENTRIC CONIC
€3 49.883 vHL 1.063 OLA -2.T77 RAL 156.42
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT
90 .00 8 48 59 23%5.83 -22.73
90,00 20 %% 5171.91 25.713
100.00 10 9 2 2097.61 -24.04
100.00 21 28 30 4905.36 27.08
110.00 11 14 19 1893%.27 -27.5%6
110.00 22 39 42 4682 .47 .7
DIFFERENTIAL CORRECTIONS
TOE 1.1427 TRA-2.8285 TC3 -.2598 BAV .1918
RDE -.2808 RRA -.4433 RC3  .1234 FAU 01723
FDE-1.1116 FRA 1,9707 FC3 -.2991 BSP 8192
BOE 1.1767 BRA 2.8630 BC3 .2876 FSP -460
LAUNCH DATE APR 12 1967
HELIOCENTRIC CONIC
RL 149.95 LAL -.00 LOL 201.41 VL 25.887
RP 1N8.93 LAP -3.05 LOP 320.17 vP 36,561
RC 4%.12% 6L -12.96 CP 9.88 ZAL 43,52
PLANETOCENTRIC CONIC
€3 46.707 vHL 6.834 OLA -4.01 RAL 156.20
LNCH AZMTH LNCHM TIME L-1 TIME INJ LAY
$0.00 8 57 24 2300.75 -21.56
90.00 19 55 44 5194 .08 26.04
100.00 10 16 52 2044 .42 -22.8%
100.00 21 18 57 4925.65 27.38
110,00 11 20 48 1844 .28 -26.32
110.00 2 M 4698 .56 30.95
DIFFERENTIAL CORRECTIONS
TOE 1.1593 TRA-2.8118 TC3 -.2457 BAU .1758
ROE -.2361 RRA -.4448 RC3 .1376 FAU .0(11802
FOE-1.1841 FRA 2.0464 FC3 -.3341 BSP  B819
BOE 1.1831 BRA 2.8467 BC3 .2R16 FSP  -50%
LAUNCH OATE APR 12 1967
HELIOCENTRIC CONIC
RL  149.95 LAL -.00 LOL 201.41 VL 26.036
RP  108.93 LAP -3.12 LOP 323.34 VP 36,669
RC 44,335 GL -14.30 6P 10.73 ZAL 43,65
PLANETOCENTRIC CONIC
€3 43.862 VML 6.623 OLA -5.34 RAL 155,91
LNCH ATMTH  (NCH TIME -] TIME INJ LAT
90 .00 9 611 2243.57 -20.26
90.00 19 44 3% 5219.69 26.38
100.0n 102% O 1989.29 -21.54
100,00 2T 827 4949.21 2r.712
110.00 11 21 29 1793.69 -24.95
110.00 22 22 28 4717.57 31.33
DIFFERENTIAL CORRECTIONS
TOE 1.1960 TRA-2,.7765 TC3 -.2131 BAV .1530
ROE -.1893 RRA -.4490 RCI .1534 FAU 01915
FOE-1.2708 FRA 2.1203 FC) -.3779 BSP 9418
80E 1.2109 BRA 2.812% BCY .2609 FSP -56%

FLIGHT TIME 126.00

CISTANCE 290.549

CAL  13.09 AZL 93.10 WCA 112.40 SMA 118.83
GAP -19.39 AZP 88.82 TAL 151.50 TAP 263.90
7AP  B.89 ETS 254.01 7AE 148.02 ETE 146.93
RAD 6568.9 VEL 13,220 PTH  2.42 VHP 12.196
INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
54,19 34.34 105.87 921 1
229.9% 35,59 77.14 21 40 57
34,64 33.91 106,80 10 37 16
210.12 35.24 16.23 22 58 38
17.52 32.5%59 109.44 11 40 20
192.38 34,12 73.65 24 4 56
MIO-COURSE EXECUTION ACCURACY
SCT 2426.0 SGR  460.7 SC3 150.7
RRT 4347 RRF -.4642 RTF -.9182
SGB 2469.4 R2) -.0590 R13 -.9191
861 2434.5 562 4)3.5 THA 4.86
FLIGHT TIME 128.00
DISTANCE 297,308
CAL 12.61 AZL 93.28 HCA 115.56 SMA 119.76
CAP -18.51 AZP 88,58 TAL 151.03 TAP 266.59
ZAP  9.24 ETS 263.09 ZAE 149.37 ETE 142.%5
RAD 6568.8 VEL 13.086 PTH  2.39 VWP 11.700
INJ LONG INJ RY ASC INJ AZMTH INJ TIME
50.63 32.60 107.36 928 15
231.29 34,70 T7.75 21 32 3
31.19 32.14 108.33 10 44 O
211.35 34,36 16.82 22 50 15
14,27 30.74 111.07 11 45 82
193.36 33.29 T4,17 23 57 43
MID-COURSE EXECUTION ACCURACY
8GT 2504.3 SGR 460.4 SC3} 162.9
RRT .4788 RRF -.5122 RTF -.9231
SCB 2546.2 R23 -.0666 R13 -.9242
SG1 2514.2 SC2 402.6 THA 5.16
FLIGHT TIME 130.00
DISTANCE 304.072
AL 12.15 AZL 93,47 HCA 118.72 SMA 120.66
GAP -17.66 AZP B8.33 TAL 150.59 VAP 269.3!
ZAP  9.88 ETS 271 .43 ZAE 150.%8 ETE 137,53
RAC 6568.7 VEL 12.964 PTH 2.36 vwP 11.222
INJ LONG INJ RT ASC INJ AZMTH  [NJ TIME
47.01 30.86 108,81 9 35 45
232.84 33.80 Ta.47 21 22 18
27.68 30.37 109.8) 10 50 56
212.718 33.48 7.5 22 41 3
11.01 28.89 112.64 11 51 32
194.52 32.47 74.80 23 43 49
MID-COURSE EXECUTION ACCURACY
SGT 2577.1 SGR  462.9 SG3 176.0
RRT .5263 RRF -.5643 RTF -.9285
5C8 2618.4 R23 -.0754 R13 -.9297
SG1 25%688.9 SC2 391.8 THA 5,53
FLIGHT TIME 132.00
OISTANCE 310.838
CAL 11.71 AZL 93.68 WCA 121.87 SMA 121.51
GAP -16.84 AZP 88.06 TAL 150,18 TAP 272.06
ZAP 10.82 ETS 278.68 TAE 151.58 ETE 131.90
RAD 6568.7 VEL 12.8%4 PTH  2.34 vHP 10.762
INJ LONG INJ RT ASC INJ ATMTH INJ TIME
43.33 29.13 110.22 9 43 34
234.64 32.92 79.31 21 11 3%
24,11 28.,6) 111.25 10 % 10
214,45 32.62 78,33 22 30 %6
. 27.06 114.16 11 57 22
195.90 31.66 75.56 23 41 5
MI0-COURSE EXECUTION ACCURACY
SGT 2639.8 SR 469.4 503 190.3
RRT .5770 RRF -.6193 RTf -.9358
SCB 2681.2 R2Y -.0831 RI3 -.937)
561 26%54.0 8C2 381.3 THA 5.98

46

ARRIVAL CATE AUC 16 1367

v
ve
e

L34117 INC 3.096D
T8.29 APO 159.37
124.39 ETC 25.49

23.714
34.784
2.69

ECC
RCA
ZAL

0PA 26.81 RAP 142.54
PO CST TIM INJ 2 LAT
1809.0 -21.36
4552.7 23.42
1549.0 -22.5%
4287.9 24.64
1340.8 -25.76
4068 .9 27.91 184
ORBIT DETERMINATION ACCURACY
ST 11312.3 SR 274.9 55  9B5.9
CRT -.5121 CRS -.6310 (ST .989
LSA 1490.7 MSA 249.7 S54 17.4
€L 1121.6 EL2 234.2 ALF 172.46

ECC
INJ

1.4790
2 LONG
.34
a7
.76
.99
.55
11

ARRIVAL CATE AUGC 18 1967

(14
RCA
ZAC

.32890 INC 3.2797
80.37 APO 159.13
122.46 ETC 25.04

vl
ve
P

29.714
34.785
1.37

OPA 26.90 RAP 144.70
PO (5T TImM INJ 2 LAT
1755.8 -20.14
4571.9 23.19
1497.6 -21.31
4305.4 24.99
1293.3 -24.45 6.49
4082.5 28.23 185.03
ORBIT CETERMINATION ACCURATY
ST 115%.2 SR 252.2 SS 1032.9
CRT -.4696 CRS -.5958 (ST .98R%
LSA 1551.0 MSA 242.7 5SaA 17.3
EL) 1161.4 ELZ 221.4 ALF 173,93

ECC 1.8210
INJ 2 LONG
42.92
223.16
23.45
203.17

ARRIVAL CATE AUG 20 1967

3.4733 vi
158.93 v2
24.63 CLP

29.714
34,787
.02

€ECC 31722 INC
RCA B82.38 APO
ZAC 120.52 ETC

DPA  27.06 RAP 146.87 ECC 1.76R7
PO CST TIM INJ 2 LAT INJ 2 LONG
1mn.a -18.80 39.43
4594 .1 24.19 224 .66
1444 .4 -19.95 20.0%
4325.6 25.39 204.%5%
1244.3 -23.02 3.40
4098 .6 28.6n 1R6.14
ORBIT CETERMINATION ACCURACY
ST 12n3.0 SR 227.6 S5 1NA4.8
CRT -.412%5 CRS -.544) (ST .9884
LSA 1618.9 MSA 234.0 SSA 17.2
EL] 1206.8 EL2 206.7 ALF 175.40
ARRIVAL CATE

AUG 22 19€7

(148
RCA
ZAC

.30614 INC 3,6791
84,31 APO 158,71
118.57 ETC 24.27

v}
v2
CLpP

29.714
34.790
-1,35%

OPA 27.29 RAP 149,05
PO CST TIM INJ 2 LAT
1643.6 -17.33
4619.7 24.64
1389.3 -18.46
4349.2 25.83
1193.7 ~21.48 .29
4117.6 29.03% 187,45
ORBIT CETERMINATION ACCURACY
ST 1262.7 SR 201.4 95 1144.2
CRY -.3335 CRS -.4651 (ST .9894
LSA 1701.4 MSA 221.7 SSA 16.8
L1 1264.6 EL2 189.6 ALF 176.89

ECC
INJ

1.7219
2 LONG
35.8A
226.41
16.67
206.16



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH CATE APR 12 1967 FLIGHT TIME 134.00 ARRIVAL CATE AUG 24 1967
HELIOCENTRIC CONIC DISTANCE 317.602
RL  149.95 LAL -.00 LOL 201,41 v 26.175 (AL 11.29 AZL  93.30 HCA 125.03 SMA 122.33 €CC .29563 INC 3.8995 v1 29.714

RP 1MR.92 LAP -3.19 LOP 326.5M VP 36.771 GAP -16.03 AZP B7.76 TAL 149.81 TAP 274 .84 RCA B6.16 APO 158.49 v2 34.733
RC 43,717 (L -15.75 ¢GP 11.70 ZAL 43.89 ZAP 12.02 ETS 284.69 ZAE 15¢.28 ETE 125.66 ZAC 116.60 ETC 23.95 CLP -2.75
PLANETOCENTRIC CONIC

C3 41,333 vHL  6.429 OLA -6.75 RAL 155.52 RAD 6568.6 vEL 12.755 PTH 2.32 vHP 10.320 OPA 27.63 RAP 151.26 ECC 1.6802

LNCH AZMTH  NCH TIME -1 TIME INJ LAY INJ LONG  INJ RT ASC INJ AZMTW INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
90,00 9 15 25 2183,98 -18.81 39.5% 27.43 111.56 9 51 49 1584 .0 -15,72 32.24
90.0n 19 32 15 §249.34 26.74 236.73 32.04 A0.31 20 %9 44 4649.3 25.12 228 .44
100.00 10 33 33 1931.95 -20.08 20.48 26.88 112.62 11 5 4% 1332.0 -16.84 13.18
100.00 20 56 49 4976.60 28 .08 216.40 31.77 19.30 22 19 4% 4376.6 26.32 208 .05
110.00 11 34 26 1741.33 ~-23.45 4.38 25.2% 115.61 12 327 1141,3 -19.81 357.14
110.00 22 12 2% 4739.99 31.69 197.54 30.88 76,47 23 31 28 4140.0 29.%1 189.02

OIFFERENT]AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2750 TRA-2.6986 TC3 -.1337 BAU .120% 56T 2680.6 SGR 481.0 SG3 205.8 ST 1348.7 SR 174.2 s 1217.9

RCE -.13R7 RRA -.455% RC3 .1721 FAU .02109 RRT .6293 RRF -.6750 RTF -,9465 CRT -.,2186 CRS -.3373 (ST .9923

FCE-1.3837 FRA Z2,1813 FC) -.4416 BSP 111R9 568 2723.4 R23 -.0871 R13 -.9480 LSA 1814.,3 MSA 201.7 SSA 16.0

BOE 1.2R25 BRA 2.7368 BC) .21B0 FSP  -665 $C1 2697.9 SC2 371.4 THA 6.57 ELI 1349.2 EL2 170.0 ALF 17R.36

LAUNCH OATE APR 12 1967 FLIGHT TIME 136.00 ARRIVAL CATE AUG 26 1967
HELIOCENTRIC CONIC CISTANCE 324.381

AL 149,95 LaAL -.00 LOL 201.41 VL 26,305 GAL 10.90 AZL 94,14 HCA 128.19 SMA 123,10 ECC .28574 INC 4.1376 VI 29.714
RP 108.90 LAP -3.2% LOP 329.67 VP 36.R67 CAP -15.26 AZP 87,44 TAL 149.46 TAP 277,65 RCA B7.92 APO 158.27 v2 34.797
RC 43.245 GL -17.33 (P 12.81 ZAL 44,24 ZAP 13.46 ETS 289.48 ZAE 152.60 ETE 118.96 ZAC 114,60 ETC 23.67 CLP -4.17
PLANE TOCENTRIC CONIC

C3 39.143 VHL 6.256 DLA -B.26 RAL 155.05 RAD 6568.5 VEL 12.669 PTH 2.30 VHP 9,899 OPA 28.08 RAP 153.49 €CC 1.6442

LNCH AZMTH (NCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 3 25 18 2121.91 -17.22 35.70 25.19 112.83 10 0 40 1521.9 -13.98 28.52
90.00 19 18 38 5283.91 27.11 23.20 31.24 B1.49 20 46 42 4683.9 25.65 230.83
100.00 10 42 39 1872.39 -18.48 16.78 25.22 113.93 11 13 51 1272.4 -15.09 9.63
100.00 20 43 58 5008 .67 28.46 218.71 30.99 BO.46 22 1 27 4408.7 26.85 210.28
110.00 11 41 46 1687.25 -24.82 1.03 23.52 116.99 12 9 %4 1087.3 -18.03 353.96
110.00 22 1 20 4766.%6 32.10 199.51 30.17 77.57 23 20 46 4166.6 30.06 190.89

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1480 TRA-2.8306 TC3 -.2622 8AU .1678 SCT 2841.6 SGR  503.4 SG3 222.8 ST 1312.6 SR 156:6°SS 1246.3

RDE -.00922 RRA -.4747 RC3 ,1846 FAU .01915 RRT .6894 RRF -,7404 RTF -,9357 CRT .0718 CRS -.1079 (ST .983%

FOE-1.4250 FRA 2.3341 FC3 -.4236 BSP 7928 SGB 2885.8 R23 -.1169 R13 -.9376 LSA 1802.6 MSA 226.3 S8SA 16.5

BDE 1.1517 BRA 2,8702 B8C3 .3206 FSP  -59% $G1 2863.0 5G2 362.0 THA 1.08 ELl 1312.7 EL2 156.2 ALF .50

LAUNCH CATE APR 12 1367 FLIGHT TIME 138.001 ARRIVAL CATE AUG 28 1967

HELIOCENTRIC CONIC OISTANCE 331.143

RL  149.9% LAL SN0 LOL 2N1.41 VL 26.426 GAL 10,52 AZL  94.40 HCA 131.35 SMA 123,83 ECC .27636 INC 4,3973 vi 29.714

RP INA .89 LAP -3.30 LOP 332.84 VP 36.957 GAP -14.50 AZP A7.09 TAL 149.16 TAP 280.50 RCA 89.61 APO 138.05 v2 34.801
RC 42.956 L -19.05 (P 14,18 ZAL 44.74 ZAP 15,15 €75 293.22 ZAE 152.45 ETE 112.04 ZAC 112.58 ETC 23.42 CLP -5.63
PLANETOCENTRIC CONIC

C3 37,236 vHL 6.102 CLA -9.89 RAL 154,47 RAC 6568.95 VEL 12.3594 PTH 2.28 VWP 9.498 OPA 26 .68 RAP 155,77 €CC 1.6128

LNCH AZMTH I NCH TIME (-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
30 .00 3 35 55  2056.53 -15.45% 3,72 24,19 114,03 10 10 12 1456.5 -12.07 24.66
9n .00 19 322 5324.0% 27.48 242.08 30.46 82.88 20 32 6 4724.1 26.21 233.64
100.0n 1N 52 235 1809 .84 -16.71 12.98 23.%9 115,15 11 22 33 1209.8 -13.18 5.96
100,00 20 29 35  5045.97 28.85 221.41 30,25 81.83 21 53 &1 4446.0 27,42 212.90
110.00 11 49 32 1630.87 -2n.04 157,63 21.83 118.29 12 16 43 1030.9 -16.10 350.72
110.00 21 48 55  4737.7) 32.53 201.84 29.52 18.88 23 8 53 41977 30.66 193.12
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1974 TRA-2.7878 T(3 -.2184 BAU .1489 SGT 2897.4 SGR  533.0 sC3 240.7 ST 1378.2 SR 145.0 ss 1320.0
ROE -.0352 RRA ~-.4930 RC3 .2043 FAU .02040 RRT ,7413 RRF -.7947 RTF -.9423 CRT .3758 CRS .2128 (ST .9R51
FCE-1.5463 FRA 2.4200t FC3 -.4743 8SP A782 568 2946.0 R23 -.1274 R13 ~-.9445 LSA 1901,7 MSA 214.4 554 15.8
B0E 1.1979 BRA 2.8310 8(3 .2991 FSP -6TN SG1 2924.6 SG2 354.4 THA 7.88 €Ll 1379.3 ELZ2 134.3 ALF 2.29
LAUNCH CATE APR 12 1967 FLIGHT TIME 140.00 ARRIVAL DATE AUG 30 1967
HELIOCENTRIC CONIC CISTANCE 337.900
RL 149.95 LAL  -.00 LOL 201.41 VL 26.%39 GAL 10.17 AZL 94,68 HCA 134,50 SMA 124.53 ECC .2675! INC 4.6839 VI 29.714

RP 108.8T LAP -3.34 LOP 336,01 VP 37.043 GAP -13.77 AZP B86.71 TAL 14R.88 TAP 283,38 RCA 91.21 APO 157,84 v2 34.806
RC 42.841 GL -20.94 (P 15.56 ZAL 45,38 TAP 17,07 ETS 296.04 ZAE 151.79 ETE 105.20 ZAC 110.%2 €7C 23.20 CLP -7.12
PLANETOCENTRIC CONIC

€3 35.639 vHL 5.970 OLA -11.64 RAL 153,77 RAD 6568.4 VEL 12.530 PTH 2.27 VHP  9.119 OPA 29.46 RAP 158.12 €CC 1.5865
LNCH AZMTH LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 9 47 32 1987.41 -13.49 27.%9 22.69 115.14 10 20 39 1387.4 -9.99 20.65
90.00 18 46 13 5371.01 27.83 245,47 29.75 84,55 20 15 44 4771.0 26.78 236.96
100.00 11 2 58 1744.00 -14.76 9.06 22.0% 116.29 11 32 2 1144.0 -11.11 2.17
100.00 20 13 28 5089.65 29.23 224.61 29.%8 B3.47 21 38 17 4489.7 28.02 216.01
110.00 1y 57 83 1572.04 -18.10 35417 20.21 119.50 1224 5 972.0 -14.04 347.41
Y10.00 21 3 2 4834 .38 32.98 204 .60 28.96 80.46 22 55 37 4234 .4 313 195.78
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.24%0 TRA-2.7511 TC3 -.1787 8AU .1370 56T 2956.9% SGR 575.1 S63 259.9 ST 1442.9 SR 154.8 58S 1397.7
RDE .0277 RRA -.5181 RC3 .2253 FAU .021%) RRT .7898 RRF -.8441 RTF -.9477 CRT .6935 (RS .5682 (ST .9862
FDE-1.6805 FRA2.5112 F(3 -.5231 BSP 9446 568 3011.9 R23 -.138% R1) -.9504 LSA 2004.3 MSA 204 .8 SSA 15.1
BOE 1.2453 BRA 2.799%5 BC3 .2875 fsP -T44 $C1 2991.7 562 348.6 THA 8.86 EL! 1446.9 €L2 111.2 ALF 4.28

4



JPL TM 33.99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR.12 1967 FLIGHT TIME 142.00 ARRIVAL CATE SEP 1 19367
HELTOCENTRIC CONIC CISTANCE 344.651
RL  149.95 LAL -.0N LoL 201.41 v 26.643 GAL 9.83 AZL  95.00 HCA 137,66 SMA 125,18 ECC .25919 INC 5.0M33 v1 23.714

RP INB.B6 LAP -3.37 LOP 339.18 VP 37,124 GAP -13,06 AZP B86.30 TAL 148,63 TAP 286.29 RCA 92.73 APO 157.63 vZ 34.812
R( 42.900 CL -22.99 GP 17.28 ZAL 46.20 ZAP 19.26 ETS 298.09 ZAE 150.58 €TE 9A.73 ZAC INR.42 ETC 23.00 C(LP  -8.64
PLANETOCENTRIC CONIC

3 34.362 VHL 5.862 OLA -13.5%3 RAL 152.96 RAQ 6568.4 VEL 12.479 PTH 2.26 vHP B.766 DPA 30.46 RAP 160.55 ECC 1.565S%

LNCH AZMTH  LNCH TIME L-[ TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH  INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
90.00 10 027 1913.74 -11.32 23.26 21.29 116.13 10 32 20 1313.7 -T.n 16.44
90,00 18 26 47 5426.26 28.12 249.48 29.12 86,54 19 57 13 40826.3 27,35 240.90
1a0n.00 11 14 4} 1674.20 -12.62 4.98 20.63 117,33 11 42 36 1074.2 -8.86 338.21
100.00 19 85 13 5141.04 29.57 228.3%9 29.00 85,43 21 20 54 4541.0 28.63 219.71
110.00 12 6 59 1510.39 -16.00 350.62 18,69 120.62 12 32 t0 910.4 -11.82 344.01
110.00 21 19 24 4877.61 33.42 207,90 28.52 82.37 22 40 42 4277.6 32.01 198,96

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2817 TRA-2.7318 TC3 -.1579 BAU .1343 SGT 3024.3 SGR 632.9 SC3 280.0 ST 1499.4 SR 192.4 5SS 1476.1

ROE .0983 RRA -.5521 R(C3 .2461 FAU .0222) RRT .8314 RRF -.B864 RTF -,9%1) CRT .A924 (RS .B069 (ST .9862

FOE-1.8236 FRA 2.6123 FC) -.5596 BSP 9660 $GB8 3089.8 R23 -.1530 RI3 -.9545 LSA 2103.2 MSA 200.7 SS5A 14.3

BOE 1.2A3%4 BRA 2.78T0 B8C3 .2924 FSP -804 SG1 3070.3 5G2 346.4 THA 10.00 EL1 1509.2 €L2 BE.3 ALF 6.56

LAUNCH DATE APR 12 1967 FLIGHT TIME 144.00 ARRIVAL DATE SEP 3 1967
HELIOCENTRIC CONIC DISTANCE 351.393
RL  149.95 LAL -.00 LOL 201.41 VL 26,741 GAL 9.81 AZL 95.36 HCA 140.82 SMA 125.79 ECC .25138 INC 5.3639 v1  29.714

RP  108.84 LAP ~-3.39 LOP 342.35 VP 37,199 GAP -12.36 AZP 85.84 TAL 148.41 TAP 289.23 RCA 54.17 APO 157,42 v2 34,819
RC 43,133 6L -25%.24 CP 19.29 ZAL AT.21 ZAP 21.713 ETS 299.47 ZAE 148.82 ETE 92.R9 ZAC 106.25 €7C 22.82 CLP -30.20
PLANETOCENTRIC CONIC

€3 33.426 vHL  5.782 OLA -15.59 RAL 152.00 RAD 6568.3 VEL 12,442 PTH 2.25 VHP 8,442 OPA 31.71 RAP 163.12 ECC 1.5501
LNCH ATMTHM LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INS 2 LONG

90.00 10 15 8 1834.25% -8.90 18.68 20.06 116.99 10 45 42 1234.2 -5.20 11.94
90.00 18 4 26 5491.82 28.30 254.27 28.58 88.94 19 35 58 4891 .8 27.85 245.63
100.00 11 27 %4 1599.44 -10.24 .70 19.34 118.24 11 54 33 999.4 -6.39 354.03
100.00 19 34 21 5201.86 29.82 232.89 28.%3 87.79 21 1 3 4601 .9 29.19 224.14
110.00 1217 % 1445.38 -13.71 346.98 17.30 121.62 12 41 10 B845.4 -9.43 340.49
110.00 21 13 4928.68 33.81 211.84 28.22 84.66 22 23 48 4328.7 2.1 202.78
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.33%3 TRA-2.7044 TC3 -.1275 BAU .1327 SGT 3084.6 SGR 709.2 S(3 300.8 ST 1564.6 SR 256.8 S5 1562.3
RDE .1809 RRA -.5950 RC3 .2681 FAU .02296 RRT .8662 RRF -.9201 RTF -.9553 CRYT .9718 CRS .9220 (ST .9868
FOE-1.9899 FRA 2.7071 FC3 -.5%948 BSP 100%8 8GB 3165.1 R2Y -.1642 R13 -.9%92 LSA 2217.2 MSA 19%.8 SSA 13.3
B0E 1.347% BmA 2.7691 BC3 .2969 FSP  -87% 8C1 3146.0 SG2 347.5 THA 11.40 EL! 1584.4 EL2 59.8 ALF 9.08
LAUNCH DATE APR 12 1967 FLIGHT TIME 146.00 ARRIVAL DATE SEP 5 19367
HELIOCENTRIC CONIC DISTANCE 3%8.125

AL 149.95 LAL -.00 LOL 201.41 VL 26.831 GAL  9.21 AZL 55.78 WCA 143.98 SMA 126.37 ECC .24407 INC 5.7771 VI 29.714
RP  108.81 LAP ~-3.390 LOP 345.52 VP 37.271 GAP -11.69 AZP 85.32 TAL 148,21 TAP 292.19. RCA 95.53 APO 157.22 V2 34.826
RC 43.834 GL -27.71 GP 21.66 ZAL 48,43 ZAP 24,52 ETS 300.30 ZAE 146.50 ETE B87.84 ZAC 103.99 ETC 22.62 CLP -11.79
PLANETOCENTRIC CONIC

C3 32.871 vHL 8.733 OLA -17.81 RAL 150,87 RAD 6568.3 VEL 12.419 PTH 2.24 VWP 8,153 OPA 33.28 RAP 165.86 ECC 1.5410

LNCH AZMTH LNCH TIME -] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIWM INJ 2 LAT INJ 2 LONC
90.00 10 32 18 1746,98 -6.16 13.72 19.04 117.69 11 125 1147.0 -2.48 7.0%
90.00 17 38 19 5570.64 28.26 260.03 28.12 91.83 19 11 10 4970.6 28.22 2%1.37
100.00 11 43 11 1518.27 -1.59 356.13 18.26 119.00 12 829 918.3 -3.87 349.54
100.00 19 10 7 5274.59 29.89 238.3%0 28.16 90.63 20 38 2 4674 .6 29.6% 229.%0
110.00 12 28 30 1376.28 -11.28 343.18 16,08 122.50 12 51 26 176.3 -6.8% 336.81
110.00 20 41 17 4989 .34 34.10 216.55 28.08 87,44 22 427 4389.3 33,37 207.38

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3958 TRA-2,6827 TC3 -.1046 BAU .13%52 SGT 3144.8 SGR 608.0 SC3 321.5 ST 1630.8 SR 346.0 ss 1651.8

ROE .2791 RRA -.649T RCY .2893 FAU .02336 RRT .B932 RRF -.94%6 RTF -,.95R6 CRT ,9956 CRS .9693 (ST .9873

FOE-2.1744 FRA 2.7979 FC3 -.6153 BSP 10312 SGB 3247.0 R23 -.1743 R13 -.9633 LSA 2338.8 MSA 193.7 SSA 12.1

BOE 1.4235 BRA 2.7603 BC3 .3076 FSP -939 $G1 3227.6 SG2 354.1 THA 13.09 EL! 1666.8 EL2 31.7 ALF 11.93

LAUNCH DATE APR 12 1967 FLIGHT TIME 148.00 ARRIVAL DATE SEP 7 1967
HELIOCENTRIC CONIC DISTANCE 364.843

RL  149.95 LAL .00 LOL 201.41 VL 26,914 GAL B.93 AZL 96.26 MCA 147.14 SMA 126,91 ECC .23723 INC 6.2384 VI 29.714
RP 108.79 LAP -3.39 LOP 348.70 VP 37.338 GAP -11.03 AZP B84.74 TAL 148.05 TAP 295.18 RCA 96.81 APO 137.02 v2 34.834
RC 44.099 GL -30.42 GP 24.46 TAL 49.89 ZAP 27.69 ETS 300.65 ZAE 143.63 ETE 83.62 ZAC 101.62 ETC 22.40 CLP -13.40
PLANETOCENTRIC COMIC

€3 32.763 VHL 5.724 OLA -20.23 RAL 149.56 RAD 6568.3 VEL 12.415 PTH  2.24 viP 7.907 OPA 35.22 RAP 168.86 ECC 1.5392
LNCH AZMTH  UNCH TIME -] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 10 %3 11 1648.51 -3.02 8.19 18.34 118.17 11 20 40 1048.5 A 1.56
90.00 17 6 87 5667.46 27.85% 267.08 er. 12 95.34 18 4) 24 5067.5 28.30 258 .45
100.00 12 1 27 1428.23 -4,59 351.13 17.47 119.57 12 2% 15 828.2 -.62 344.60
100.00 18 41 23 5362.97 29.64 244 .85 27.88 94.07 20 10 45 4763.0 29.89 236.06
130.00 12 41 44 1302.00 -8.47 339.18 15.09 123.24 13 3 26 102.0 -4.04 332.90
110.00 20 17 35 5061 .96 34.38 222.22 28.11 90.79 21 41 57 4462.0 33.91 212.98
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURALY ORBIT DETERMINATION ACCURACY
TDE 1.4784 TRA-2.6568 TC3 -.0T79 BAU .1398 SGT 31908.6 SGR  933.2 8(3 341.0 ST 1706.8 SR 461.6 SS  1747.3
ROE .4000 RRA -.T170 RC3 .3096 FAu .023%8 RRT .9141 RRF -.9638 RTF -.9621 CRT .9997 (RS .9882 (ST .9881
FOE-2.384% FRA 2.8T00 FC3 -.6231 BSP 10692 SCO 3332.0 R23 -.1793 R13 -.9678 LSA 2478.4 MSA 191.6 554 10.9
BOE 1.%316 BRA 2.7518 BC3 .3193 FSP -1008 S$G1 3311.9 SG2 365.4 THA 15,12 EL] 1768.0 EL2 11.0 ALF 15.13
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3.1967

LAUNCH CATE APR 12 1967 FLIGHT TIME 150,00 ARRIVAL CATE SEP 9 1367
HELIOCENTRIC CONIC CISTANCE 371.548
RL  149.95 LAL .0N LOL 2N1.41 VU 26.991 GAL 8.67 ATL 96.8) HCA 150,23 SMA 127.42 €CC .23086 INC 6.8298 vl 29.714

RP 1NA.T6 LAP -3.3A LOP 351.88 vP 37.401 CAP -10,40 AZP 84,06 TAL 147,90 TAP 298.19 RCA 98.00 APO 156.83 v2 34.842
RC 44,820 (L -33.41 CP 27.80 7ZAL 51.64 ZAP 31.31 ETS 300.57 ZAE 140.17 ETE 80.22 ZAC 99.10 ETC 22.11 CLP -15.Nn2
PLANE TOCENTRIC CONIC

€3 33.213 vHL 5.763 CLA -22.86 RAL 148.02 RAD 6%68.3 VEL 12.433 PTH 2.25% vpP 1,718 OPA 37.60 RAP 172.24 €CC 1.5466
LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ ATHMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

91 .00 11 20 18 1531.70 .75 1.67 18.13 118.31 11 45 49 8.7 4,52 35%.03
91,010 16 27 33 5791.14 26.75 275.97 27.24 99.6% 18 4 4 5191.1 27.81 267.46
100 .00 12 24 26 1324.67 -1.09 345,44 17.10 119.87 12 46 31 124.7 2.89 338.91
100.00 18 6 5  5473.40 28.83 2%2.96 21.61 98.26 19 3T 19 4873.4 29.67 244,26
110.0n 12 57 34 1220.80 -5.41 334.88 14.42 123,80 13 17 55 620.8 -.94 328.66
110.00 19 49 27 51%0.04 33.88 229.08 28.29 94.84 21 15 17 4550.0 34.18 219.85%
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT NETERMINATION ACCURACY
TOE 1.%812 TRA-2.6364 TC3 -.0589 BAU .1470 SGT 32%0.8 SGR 1088.9 SG3 387.7 ST 1788.7 SR 606.5 5SS 1843.7
ROE .%%16 RRA -.7995 RC3 .3258 FAU 02319 RRT .929% RRF -.9762 RTF -.9651 CRT .9982 CRS .9957 (ST .98839
FDE-2.6137 FRA 2.9171 FC3 -.604% BSP 11004 S(8 3428.3 R2Y -.1801 R1) -.9721 LSA 2632.4 MSA 131.5 SSA 9.7
B0E 1.6747 BRA 2.7550 8C3 .3311 FSP ~1064 8C1 3406.8 SC2 383.3 THA 17.52 €L1 1888.4 ELZ2 34.3 ALF 18,70
LAUNCH DATE APR 12 1967 FLIGHT TIME 152.00 ARRIVAL CATE SEP 11 1967
HELJOCENTRIC CONIC DISTANCE 378.236
RL 149.9% LAL -.00 LOL 201.41 VL 27.062 GAL B8.4% AZL 97.52 MCA 153.4% SMA 127,89 ECC ,22495 INC 7.5238 V1 29.714

RP 108.74 LAP -3.36 LOP 355.0% vP 37.461 GAP -9.77 AZP B3.26 TAL 147.78 TAP 301.23 RCA 99.12 APO 156.66 vZ2 34.851
RC 45.690 GL -36.70 GP 31.78 ZAL 53,69 ZAP 15.45 ETS 300.12 7A€ 136.08 ETE 77.52 ZAC 96.38 ETC 21.69 CLP -16.62
PLANE TOCENTRIC CONIC

C3 34.40%5 vHL 5.866 DLA -25.72 RAt 146.20 RAD 6568.4 VEL 12.481 PTH  2.26 VWP T7.604 DPA 40.49 RAP 176.17 ECC 1.5662
LNCM AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 12 D29 1375.9% 5.74 352.9% 18.83 117.78 12 23 24 775.9 9.42 346.20
90.00 15 32 49 676.65 24.20 310.12 26.3%0 105,17 15 44 S 76.6 26.05% 301 .34
100.00 12 %6 4 1196.4) 3.2% 338.40 17,46 119.73 1316 1 596.4 7.18 331.82
100.00 17 19 54 5619.44 26.95 263.40 271.08 103.45 18 33 M 5019.4 28,53 254.95%
110.00 13 17 26 1129.40 -1.94 330.09 14.23 124,13 13 36 15 529.4 2.56 323.89
110.00 19 15 2 %2%9.22 32.94 237.48 28.49 99.71 20 42 4% 4659.2 33.93 ?22R .26
CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 1.7186 TRA-2.6200 TC3 -.0447 BAU .1554 SCT 3300.1 8GR 31278.4 SG3  369.1 ST 1882.7 SR 186.0 55 1938.2
ROE .7470 RRA -.8979 RC3 .3349 FAU .02207 RRT .9409 ARF -.9644 RTF -.9681 CRT .99%9 CRS .9986 (ST .9899
FOE-2.8591 FRA 2.9197 FC3 -.5553 B8P 11399 868 3539.1 R23 -.1783 R13 -.9765 LSA 2807.4 MSA 192.2 554 8.4
B0E 1.8739 BRA £.7696 BC3 .3378 FSP -1108 $C1 3515.7 862 406.4 THA 20,31 €Ll 2039.1 EL2  65.5 ALF 22.60
LAUNCH DATE APR 12 1967 FLIGHT TIME 154.00 ARRIVAL CATE SEP 13 1967
HELIOCENTRIC CONIC OISTANCE 384,906

RL 149.95 LAL -.00 LOL 2n1.41 VU 27,127 GAL 8.20 AZL 98.39 HCA 156.60 SMA 128.32 ECC 21947 INC 8.3902 VI 29.714
RPINB.T1 LAP -3.32 LOP 3%8.23 VP 37.517 GAP -9.17 AZP 82.29 TAL 147.68 TAP 314.28 RCA 100,16 APO 156.49 v2 34.860
RC 46.700 (L -40.32 P 36.52 ZAL 56.11 ZAP 40.20 €75 299.30 TAE 131.27 ETE 75.36 ZAC 93,41 ETC 21.00 CLP -1R.13
PLANE TOCENTRIC CONIC

¢3 36,658 VHL 6.055 OLA -28.82 RAL 144,02 RAD 6568.4 VEL 12.571 PTH 2.28 VWP 71,499 DPA 43.94 RAP 180.9% ECC 1.6N33

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
84,40 12 51 18 1193.28 16.00 344.74 22.%9 114,30 15 11 1 593.3 19.15 337,44
95.60 14 24 35 891.36 16.01 322.62 22.60 114.29 14 39 27 291.4 19.16 31%.32
100.00 13 %2 7 995.89 9.90 32r.23 19.50 118.3% 14 8 43 395.9 13.62 320 .40
100.00 16 6 27  568%2.02 22.30 279.10 2%.33 110,44 17 43 59 5252.0 24 .88 271.25%
110.00 13 44 21 1n20.32 2.23 324.40 14,83 124,12 14 ) 22 20.3 6.70 31816
110.00 18 30 43 5400.36 30.83 247,91 28.4) 105,56 20 0 43 48NN .4 32.6% 233.17

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 1.9079 TRA-2.6122 TC3 -.0384 BAU .1636 SGT 3380.0 SGR 1502.4 SG3 371.6 ST 1994.0 SR 1005.4 S5 2nga.?

ROE 1.0044 RRA-1.0111 RC3 .3316 FAU .01987 RRY .9494 RRF -.9A895 RTF -.9710 CRT .9943 CRS .9996 (ST .991)

FOE-3.1NR4 FRA 2,8%67 F(C3 -.4693 BSP 11769 sGB 3671.% R23 -.1650 R13 -.9808 LSA 3008.1 M54 193.3 SS54 1.2

BOE 2.1561 BRA 2.8011 BC) .3338 Fsp -1121 $G1 3645.8 SG2 433.4 THA 23.42 ELY 2231.1 EL2 96.1 ALF 26.€68

LAUNCH DATE APR 12 1967 FLIGHT TIME 156,00 ARRIVAL DATE SEP 15 13€7
HELIOCENTRIC CONIC OISTANCE 391.555
RL 149.95 LAL .00 LOL 201.41 VL 27.186 GAL 7.99 AZL  99.51 MHCA 159.75 SMA 128.73 ECC L21443 INC 9.5099 VI 23.714

RP 1NA.68 LAP -3.28 LOP 1.41 VP 37,569 GAP -8.58 AZP B81.07 TAL 147.59 TAP 307.34 RCA 101.13 APO 156.33 v2 34.R7N
RC 4T 841 GL -44,30 (P 42.15 ZAL 58.93 ZAP 45,64 €75 298.10 ZAE 125.64 ETE 73,47 7AC 90.12 ETC 19.85% CLP -13.43
PLANETOCENTRIC CONIC

C3 4N.%57 vHL 6,368 DLA -32.15 RAL 141.37 RAD 6568.6 VEL 12.72% PTH 2.31 VWP 7,755 OPA 47.92 RAP 187.N4 ECC |.6675
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

74.11 11 23 46 1463.81 16.91 5.3 22.43 117.76 11 48 10 863.8 20.49 358.2%
105,89 15 31 2 671.90 16.92 306.72 22.43 117.75 15 42 14 71.9 2n.sn 299 .58
74.11 11 23 46 1463.81 16.91 5.39 22,43 117.76 11 48 10 A63.8 20.49 358.25%
105.89 15 31 2 671,90 16.92 306.72 22.43 117,75 19 42 14 71.9 2n.50 299.58
110.00 14 28 6 866.90 8.0% 316,32 17.08 123.34 14 42 33 266.9 12.38 309.910
110.00 17 25 52 5604 .85 26.23 262.03 271.15% 112.75 18 %9 17 5004 .8 29.07 254.01
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 2.1810 TRA-2.6207 TC3 -.0411 BAU  .1692 SGT 3407.0 SGR 1754.5 SC3  361.1 ST 2132.6 SR 1266.6 S5 2093.9
ROE 1.3493 RRA-1.1329 RC3  .3094 FAU .01630 RRT .9559 RRF -.9926 RTF -.9740 CRT .9935 (RS .9999 (ST .9924
FOE-3.3350 FRA 2.7033 F(3 -.3480 BsP 12262 $68 3832.2 R23 -.1%02 R13 -.9849 LSA 32400.2 MSA 134.2 SS5A 6.1
BOE 2.%646 BRA 2.8551 BC3 .3121 FsP -1097 SG1 3804.3 SG2 461.6 THA 26.63 EL1 2477.3 EL2 123.8 ALF 30.63
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

CAUNCH DATE  APR 12 19€7 FLIGHT TIME 158,10 ARR VAL CATE  SEP 17 13€7
HELIDCENTRIC (ONIC CISTANCE 39R.17¢
RU  149.95 LAL SO0 LR 21 .41 v 27,241 (AL T.BN AZL 1N1.02 HCA 162.89 SMA 123,10 ECC L2M9R2 INCIT.LN222 vi 29.714

RP - INA .64 LAP -3 .22 L0OP 4.61 vP 37,618 GAP -R,N] AZP T9.4% TAL 147,51 TAP 3. 40 RCA 102.0] APO 156.19 V2 34 RR]
RC 43,1103 (L -4B.65 (P 4A.76 ZAL  62.22 ZAP 51.80 ETS 296.32 ZAE 119.08 €T€ 71.41 ZAC HE.44 £7C 17.R1 CLP -20i.24
PLANE TOCENTRIC CONIC

€3 47.255 VML 6.AT4 CLA -35.66 RAL 138.11 RAC 6568.8 VEL 12.985 PTH  2.37 vMP H.164 0PA 52.23 RAP  195.22 ECC 1.77177

LNCH AZMTH (NCH TIME  L-] TIME INJ LaT INJ LONG  INJ RT ASC  INJ AZMTH  INJ TIME PO CS5T TIM INJ 2 LAT INJ 2 LONG
€7.36 11 23 3 1628.5%5 17,22 18.38 22.50 121.72 10 56 34 1N28 .6 21.2% 11.80
112.64 t5 59 17 5872.13 17,23 277.99 22.51 121.71 17 37 9 5212.1 21.3n 27r.10
67.36 1n 29 » 162R8.55 17.22 18.38 22.50 121.72 10 56 38 Inge.e 21,29 11.50
112.64 15 %9 17 5872.13 17.23 2717.99 22.951 121.71 17 37 9 52721 21.30 271,10
€7.36 10 29 30 162A8.55 17.22 18,38 22.%0 121.72 10 %6 38 1N28 .6 21.235 11.5N0
112.64 15 99 17 5872.13 17.23 277.99 22.5) 121. 7 17 37 9 5272.1 21.30 271.10

CIFFERENTIAL CORRECTIONS MI0O-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE 2.6M010 TRA-2.6618 T(3 -.0544 BAU 1684 SGT 3487.2 SGR 2011.9 SCY  333.,9 ST 2317.5 SR 156N.3 SS  2134.1

RCE | .B146 RRA-1,24%1 RCY ,2610 Fau .0111) RRT  .96016 RRF -.9943 RTF -.3771 CRT .3936 (RS 1.0NN0 (ST  ,9939

FOE-3.5162 FRA 2.4410 F(C3 -,2039 8sP 12A85% 568 4026.0 R23 -.1325 R13 -.9886 LSA 351N0,2 MSA 94,2 554 5.0

B0E 3.1714 BRA 2.9386 B(C) .,2666 FSP -102} S5C1 3996.3 SC2 487.9 THA 29,48 EL] 27R9.3 EL2 146.7 ALF  33.893

LAUNCH CATE APR 12 1967 FLIGHT TIME 160.00 ARRIVAL CATE SEP 13 1967
HELIOCENTRIC CONIC CISTANCE 404,763

RL 149,95 (AL -.00 LOL 201.41 VL 27.291 GAL T.63 AZL 103.19 HCA 166.02 SMA 129.44 ECC .2056)3 INCED.19N2 VI 29,714
RP 108.61 LAP -3.16 LOP  7.78 VP 37,664 GAP -7.45 AZP 77,19 TAL 147.43 TAP 313.45 RCA 112,82 APO 156.M76 v2 34.H9)
RC 350.476 GL -53.29 (P 56.37 ZAL 66.01 ZAP 58.62 ETS 293.32 ZAE 111.49 €T€ 68.74 ZAC B2.29 ETC 13,96 CLP -19.89
PLANETOCENTRIC CONIC

€3 35.280 VAL 7.699 OLA -39.21 RAL 134.02 RAD 6569.1 VEL 13.440 PTH  2.46 VWP 9.000 DPA  56.55 RAP 216,70 £CC 1.975¢
LNCH ATMTH  (NCH TIME L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOWG

61.66 9 43 52 1770.49 16,50 29.44 22.72 126.09 10 13 22 1170.5 21.19 22.94
116,34 16 12 18 3642.45 16.52 271s%.07 22.73 126.08 17 49 40 5242 .4 21.11 268 .56
61.66 9 43 52 1770.49 16.50 29.44 2z2.72 126.09 10 13 22 1m.s 21.03 22.94
118.34 16 12 18 5842.4% 16.52 271s5.07 22.7% 126.08 17 49 n 5242 .4 21.11 26R.56
61.66 9 43 52 1770,49 16.5%0 29.44 22.712 126.09 10 13 22 1m.s 21.09 22.94
118,34 16 12 18 3842.45 16.52 271s5.07 22.73 ~-- 126,08 17 49 40 5242.4 21.11 268 . %€
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3.3112 TRA-2.77t14 TC) -.0798 BAU .1877 SCT 3629.3 SGR 2210.8 S63 288.4 ST 2590.2 SR 1842.8 55 2133.8
ROE 2.4249 RRA-1.2973 RCY .1822 FAU .00433 RRT ,9632 RRF -.9946 RTF -.9810 CRT  .994n (RS .9939 (ST .9956
FOE-3.%9993 FRA 2.0715 FC3 -.0633 BSP 13%8] SGB 4249.6 R23 -.1136 R13 -,991A LSA 3823.8 MSA 193.0 554 4.0
BCE 4.1042 BRA 3.0600 BC3 .1989 FSP  -8A8 561 4218.8 S62 %10.9 THA 30.91] ELT 3174.7 EL2 164.0 ALF 35,34
LAUNCH CATE  APR 12 1967 FLIGHT TIME 162,00 ARRIVAL CATE  SEP 21 1967
HELTOCENTRIC CONIC CISTANCE 411,297
RL  149.95 LaAL SO0 LOL 201,41 VL 27.336 GAL T.48 ATL 106.57 HCA 169.12 SMA 129.75 ECC .21R9 INCIE.5TI1 vi 29.714

RPINA.SR LAP -3.19 LOP 10,97 vP 37.707 GAP -6.92 AZP 73,71 TAL 147,34 TAP 316.46 RCA 103,56 APG 155.95 v2 34.903%
RC 51,950 GL  -58.00 (P 64.81 ZAL TN.35 ZAP 65.91 ETS 286.72 ZAE 102.80 €T€ 61.34 ZAC 717.%2 £1¢ 5.64 (LP -16.400
PLANETOCENTRIC CONIC

(3 A3.0B0 VHL  9.115 CLA -42.47 RAL 128.R4 RAD 6569.6 VEL 14.298 PTH 2.60 vHP 10.621 DPA  59.62 RAP 222.84 ECC 2.3673

LNCH AZMTH  (NCHW TIME L-] TIME INJ LAY INJ LONG INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
56.92 9 2 3 1908.76 14,18 39.40 22.80 130.47 9 33 58 13018 .8 19.2A8 33.348
123.N8 16 12 39 5863,46 14.20 274.97 22.81 130,46 17 50 22 5263.5 19.30 268.99%
56.92 9 2 9 1908.76 14.18 39.40 22.80 130.47 9 33 54 1308.8 13.248 33.38
123.04 16 12 39 5863.46 14.2n 274,97 22.81 130.46 17 80 22 5263.5 19.3n 268 .95
56.92 9 2 9 1910A8,76 14,18 39.40 22.80 130.47 9 33 %8 1308.8 13.28 33.38
123.08 16 12 33 5863.46 14.20 274,97 22.81 130.46 17 80 22 5263.5% 13.3n 26R .95

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AECURACY ORBIT CETERMINATION ACCURACY

TCE 4.6926 TRA-3.0420 TC3 -,1234 BAU  .1645 SGT 3933.5 SGR 2160.4 SG3 228.2 ST 3050.6 SR 1950.7 ss 2N3n,é

RCE 3.0693 RRA-1.1272 RCI .08A20 Fau-.00393 RRT  .9%88 RRF -.,9906 RTF -.9R864 CRT  .9940 (RS .9993 (ST .9974

FCE-3.5622 FRA 1.6402 F(3 .0410 BSP 14314 SGB 4487.8 R23 -.0935 R1) -.994€ LSA 4176.6 MSA  194.6 554 3N

BOE 5.6072 BRA 3.2441 B(C3 .14R81 F5P -3 SC1 4454.9 SC2 542.0 THA 28,2} ELt 3616.5 EL2 1A0.0 ALF 32,53

LAUNCH CATE APR 12 1967 FLIGHT TIME 164.00 ARRIVAL CATE SEP 23 1967
HELIOCENTRIC CONIC OISTANCE 417,735

RL  149.95 LAL -.00 LOL 201 .41 vL 27.377 GAL 7.36 AZL 112.56 HCA 172.15 SMA 131.04 ECC 19867 INC22.5639 vI 29.714
RP 10R.54 LAP -3.00 LOP 14,15 VP 37,748 GAP -6.41 AZP 67.63 TAL 147.22 TAP 319.37 RCA 104,20 APO 155.R7 v2 34.914
RC 53.51% GL -62.04 (P T3.25 ZAL 75,20 ZAP 73,26 ETS 266.16 AL 92.78 ETE 4N.23 7AC 71,66 ETC 342.12 (P -2.21
PLANETOCENTRIC CONIC

€3 139.130 VML 11.795 OLA -44.58 RAL 122.37 RAD 65™1.5 VEL 16.139 PTH 2,84 VHP 13,907 CPA 59.56 RAP 243.45 ECC 3.2897

LNCH AZMTH  UNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
34.01 8 24 46 2046.79 9.76 47,69 22.29 133.71 8 58 53 1446 .8 15.23 42.13
125.99 15 58 28 651.59 9.78 299.81 22.31 133. 71 16 9 18 51.6 15.25% 294.24
54.01 8 24 46 2046.79 9.76 47,69 22.29 133.71 & 58 53 1446.8 15.23 42.13
125.99 15 58 26 651.59 9.78 299.81 2z.3 133.7 16 9 18 51.6 15.25 294.24
54.01 8 24 46 2046.19 9.76 47.69 22.29 133.7¢ 8 58 53 1446 .8 15.23 42.13
125.99 15 58 26 651.59 9.78 299.81 22.31 133,71 16 9 14 51.6 15.2% 294 .24

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 7.8546 TRA-3.8776 TC3 -.2021 BAU .3796 SCT 4553.7 SGR 1176.8 503 163.5 ST 3884.9 SR 1174.0 55 2039.:

ROE 2.4166 RRA .0OTD4 RC3  .02R4 FAU-.01385 RRT 8080 RRF -.8602 RIF -.995%0 CRT .9797 (RS .9867 CST .9992

FCE-3.4543 FRA |.2459 FC3 (0868 8SP 14812 SGB 4703.3 R23 -.0645 R13 -.9975 LSA 4536.2 MSA 229.3 SSa 1.8

80E 8.2179 BRA 3.5783 B8(3 .20431 FSP - 498 SG1 4654,1 SGZ2 678.4 THA |2.NS EL] 4052.2 ELZ 225.7 ALF  16.%4
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 12 1967 FLIGHT TIME 166.00 ARRIVAL CATE SEP 25 1387
HELITOCENTRIC (ONIC CISTANCE 423.928
RLU  143.95 LAL SN0 LoL 20141 v 27.414 GAL 7.29 AZL 125.65 HCA 175,00 SMA 130.30 €CC 19623 INC3S.6461 VI 29.714

RP INA.50 (AP -2.91 LOP 17.34 vP 37.THS (AP -5.97 AZP 54.46 TAL 146.39 TAP 321.99 RCA 1N4.73 APO 155.86 v2 34.326
RC 55,163 (L -62.7n OGP 75,92 ZAL 80,36 ZAP BO.07 E7S 210.19 ZAE 80.29 ETE 343.39 7AC 62.94 ETC 2H1.36 (LP 44.85
PLANETOCENTRIC CONIC

C3 318,010 VML 17.833 CLA -42.96 RAL 115.22 RAC 6571.8 VEL 20.960 PTH 3,19 VNP 21,552 OPA  53.19 RAP 264 .47 ECC 6.2336

LNCH A7MTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
56.23 A 5 2 2147.15 3.76 51.08 21.16 132.83 B 4N 49 1547.7 3,17 45.57
123.77 15 2¢ 6 739.33 3.17 307.41 21.17 132.83 15 34 26 199.3 9.18 31 .83
56.23 B %5 2 2147.75 3.76 51.08 21.16 132.83 8 4D 49 1547.7 9.17 45.57
123,77 15 21 6 799.33 3,77 307.41 21.17 132.83 15 34 26 199.3 9.18 301 .89
56.23 B 5 2 2147.75 3.7¢ 51.08 21.16 132.83 B A0 49 1547.7 9.17 45,57
123.77 15 21 6 799.33 3.1 3or.41 21.17 132.83 15 34 26 199.3 3.18 3Ny .89

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE11,2320 TRA-2.0863 1C3 -.2090 8AV 1.3036 SGT 3797.0 SGR 2939.4 5063 109.3 ST 3619.3 SR 23NS5.4 55 2134.9

RCE-6.3933 RRA 3.9128 RC3 2244 FAU-.03069 RRT -.9209 RRF .9667 RTF -,9839 CRT -.98H8 (RS -.9946 (ST .9983

FOE-3.5418 FRA 1.0%93 FC3  .083%5 BSP 15005 s,8 4801.8 RZ3 .0057 R13  .9999 LSA 4784,1 M54 290.4 554 .7

BOE13.2311 BRA 4.4343 BC3 .3066 FSP -333 s01 4712.3 $G2  923.1 THA 142.85 EL1 4281.3 EL2 290.3 ALF 147.63

LAUNCH DATE APR 12 1967 FLIGHT TIME 168,00 ARRIVAL CATE SEP 27 1967
HELIOCENTRIC CONIC OISTANCE 429.134
RL 149.9% LAL -.00 LOL 201.41 VL 27.447 GAL 7.41 AZL 162.69 MCA 177,06 SMA 130,53 ECC 195399 INCT2.6303 vi 29.714

RP 10A.46 LAP ~-2.81 LOP 20.53 vP 37.821 CGAP -5.78 AZP 17.33 TAL 146.27 TAP 323,32 RCA 104.95 APO 136.11 V2 34,934
RC %6.88% GL -49.97 GP §7.28 7AL B4.85 ZAP 85.13 ETS 182.16 ZAE 60.60 ETE 320.48 ZAC 44,74 £7C 242.15 CLP BO.96
PLANETOCENTRIC CONIC

€311%1.590 vML 33.935 OLA -28.66 RAL 111.11 RAD 6573.0 VEL 35.677 PTH 3.52 VvHP 42.228 DPA 32.B7 RAP 280,66 ECC19.9523
LNCH AZMTH LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

RS.36 10 47 53 1692.61 -.4] 12.83 21.83 118.66 11 16 6 1092.6 3. 42 6.23
94,64 12 5 30 1441.26 -.39 354 .44 21.84 118,66 12 29 32 B41.3 .44 347.83
100.00 11 36 9 1535.91 -8.17 357.12 17.56 118.8% 12 1 45 935.9 -4.26 350.52
100.00 13 59 8% 1073.19 7.37 331.57 26.12 119.0% 14 17 48 473.2 11.19 324 .86
110.00 11 31 4 1551 .87 -17.42 353,00 12.24 119.88 11 56 56 951.9 -13.32 346.29
110.00 16 21 29 629.99 16.5%9 303.30 31.49 120.32 16 31 59 30.0 20.50 296.35
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TDE 9.2963 TRA .3332 TC3 ~.1340 BAU 5.124) SGT 1815.0 SGR 3911.6 SG3 19.4 ST 1569.9 SR 3031.4 S5 2663.7
RO-17.7722 RRA T7.3874 RC3 .3047 FAU-.09298 RRT -.9154 RRF .9993 RTF -.9285 CRT -.9883 CRS -.9999 (ST .9904
FOE-4.2886 FRA 1.9981 FC3 .0699 BSP 13457 SGB 4312.2 R23 -.0346 R13  .9993 LSA 4324.6 MSA 216.7 SSA 1.5%
B8DE20.0567 BRA 7.3949 BC3 .3328 FspP -25%0 5C1 4259.6 SG2 671.1 THA 113.63 EL] 3407.1 EU2 213.5 ALF 117.22
LAUNCH CATE APR 12 1967 FLIGHT TIME 170.00 ARRIVAL CATE SEP 29 1367
HELTOCENTRIC CONIC CISTANCE 439.723
RL  149.9%5 LAL  -.00 LOL 201.41 VL 27.476 GAL 6.61 AZL 4N.59 HCA 183,56 SMA 130.73 ECC 18534 INC49.4NT8 v1  29.714

RP 10P.43 LAP -2.70 LOP 23.72 vP 37.853 GAP -4.30 AZP 139.35 TAL 148.37 TAP 331.92 R(A 1N€.43 APO 155.n4 v2 34.951
RC 5B.673 GL §3.42 (P -6A.37 ZAL B3.63 ZAP 85.28 ETS 159.11 ZAE 83,66 ETE 33,27 7AC B3.33 ETC 96.13 CLP 7.1t
PLANETOCENTRIC CONIC

C3 $79.517 vML 24.073 OLA T3.27 RAL 171.13 RAD 6572.5 VEL 26.473 PTH 3.38 VHP 31.74N DPA -86.87 RAP 73,81 ECCIN. 5374

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
19.09 22 2 e 50%A .99 -1.67 248 .49 80.64 16.74 23 26 41 4459.0 -9.33 246 .58
161.91 A 49 52 3287.33 -1.67 94,54 80.62 16.74 g 44 40 2687.3 -9.33 92.63
19.09 22 2 22 5058 ,99 -1.67 248.49 80.64 16.74 23 26 41 4459.0 -9.33 246 .58
160.91 8 43 52 3287.33 -1.67 94,54 B0, 62 16.74 9 44 4N 2687.3 -9.33 92.63
19.09 22 2 22 5058 ,99 -1.67 248 .49 R0 .64 16.74 23 26 4] 44%59.0 -9.33 246.58
160.91 8 49 52 3287.33 -1.67 94,54 80.62 16,74 3 44 4D 26R7.3 -9.33 92.63

CIFFERENTIAL CORRECTIONS MED-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
10E-2.908% TRA-3.1998 TC3 -.2128 BAU 2.7330 SGT 2919.8 SGR 39gA.1 SG3 88.6 ST 10%3.,5 SR 1110.8 5S ans.9

ROE .4120 RRA-4.4588 RC3 - .2B14 FAU-.04838 RRT .9651 RRF -.9971 RYfF -.9819 CRT .6929 CRS .9650 (ST .B57€

FOE  .2172 FRA 1.1657 FC3 .0723 BsP 14249 508 4894.4 RZI -.0186 R13 -.9998 LSA 1621.4 MSA 603.6 S5A .B

BDE 2.9375 BRA 5.4882 BC3 .3527 FSP -264 501 4A55.2 562 618.4 THA 53,66 EL1 140A.3 EL2 598.9 ALF 47.19

LAUNCH DATE APR 12 1967 FLIGHT TIME 172.00 ARRIVAL CATE OCT 1 1967
HELIOCENTRIC CONIC OISTANCE 445.465
RL 149.95 LAL -.00 LOL 201,41 VL 27.502 GAL 6.66 AZL 64 A5 HCA 1R6.08 SMA 130.92 €CC . 18521 INC25.1501 VI 29.714

RP  108.39 LAP -2.58 LOP 26.92 VP 37,884 GAP ~3.98 AZP 115.03 TAL 147.90 TAP 333,98 RCA 106.67 APO 155.16 vZ2 34.964
RC 60.521 GL 63.98 GP -80.93 ZaL 77.95 ZAP 82.12 €75 102.40 ZAE 9A.28 ETE 340.64 ZAC 96.26 ETC 44,34 P 29.91
PLANETOCENTRIC CONIC

C3 166.881 VHL 12.918 OLA 69.56 RAL 196.29 RAD 6570.8 VEL 16,977 PTH 2.92 VHP 17,512 OPA -T1.48 RAP 116.96 ECC 3.7464
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC  INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

23.37 23 51 43 4900.99 -11.03 243.23 102.13 20.84 25 13 24 4301.0 -1R.49 24n .66
156.63 10 21 12 3150.52 -11.03 93.71 102.11 20.84 11 13 42 2550.5 -18.49 91.14
23.37 23 51 43 4900.99 -11.03 243.23 102.13 20.84 25 13 24 4301.0 18,49 240 .66
156.63 1n 21 12 31%0.52 -11.03 93.71 102.11 20.84 11 13 42 2550.5 -18.49 91.14
23.37 23 51 43 4900.,99 -11.03 243.2) 102.13 20.84 25 13 24 4301.0 -1R.49 240 .66
156.63 10 21 12 31%0.52 -11.03 33.79 102.11 20 .84 11 13 42 25%0.5 -18.49 31.14
CIFFERENTIAL CORRECTIONS MID- COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 4.1137 TRA-3,8075 TC3 -.2474 BAU L5875 SGT 5208.5 SGR  556.3 S¢3 13n0.2 ST 2331.2 SR 489.5 55 1M5.7
ROE 1.0894 RRA 2051 RC3 -.0350 FAU-.01155 RRT -.1107 RRF  ,1190 RTf -.9998 (RT .6732 (RS .6679 (ST 1.0n00
FCE-1.1778 FRA 1.1064 FC3 .0599 BSP 16534 sG8 5238.1 R23 -.007T1 R13  .9998 LSA 2564.5 MSA 359.3 SS5A 1.3
B0E 4.255%5 BRA 3.8131 BC3 .2499 FsP -419 SG1 5208.9 SG2  552.9 THA 179.31 EL1 2354.9 EL2  35R.3 ALF A.24
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JPL TM 33-.99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE  APR 12 1967

HELIDCENTRIC CGoniC

RL  149.35 LaL SLMY LOL 201 .41

RP 1OR.35 LAP  -2.45 LOP 3N,1)

RC  62.420 (L $3.79 (P -T7R.63

PLANETOCENTRIC C(ONIC

€3 74.299 vHL  B.620 CLA 63,37

LNCH AZMTH  UNCH TIME -1 TIME
3.6l n a4 39 4711.56
149,39 3 56 59 3109.239
3 .61 n 4 3 4711.56
149,33 3 56 59 3N3,29
3.6t o0 4 3 4711.56
149,33 3 56 %9 3003.29

CIFFERENTIAL CORRECTIONS

TOE 2.5869 TRA-2.2963 1(3 -.,0975
ROE-1.1819 RRA 2.434% RC3 -.0179
FCE-1.1766 FRA 1.4738 FC3 -.0393
B0E 2.8441 BRA 3.3466 BCI .12n9

LAUNCH CATE APR 12 1967

HMELIOCENTRIC CONIC
RL 149,95 LAL  -,00 LOL 201.41%
RP 108 .31 LAP -2.32 LOP 33.31
RC 64.367 GL 53.41 GP -73,42
PLANETOCENTRIC CONIC
C3 43.128 vHL  6.567 OLA 57.03
LNCH AZMTH  UNCH TIME -1 TIME
38,18 0 119  4%43,5¢
141.82 916 1 2911.24
38.18 0 119 4543.51
141.82 916 1 2911.24
38.18 0 119 4543.%)
141.82 916 1 2911.24

CIFFERENTIAL CORRECTIONS
TOE 1.4592 TRA-1.4621 TC3 -.0294

ROE-1.1348 RRA 2.7771 RCY -.3676
FOE-1.1117 FRA 2.0111 FC3 -.3027
B80E 1.8485 BRA 3,1384 BC3 .3688
LAUNCH CATE  APR 12 1967
HELTOCENTRIC CONIC
AL 149.9% Lag .00 LoL 201,44
/P 1NA .27 LAP -2.18 LOP 36.5}
RC  66.356 L 46.67 (P -68.Tt
PLANETOCENTRIC CONIC
C3 29.55%51 VHL 5.436 CLA 50.77
LNCH AZMTH  (NCH TIME -] TIME
45.92 a 3 a5 4399, 31
134.08 8 33 29 2864 .81
45.92 0 3 45 4399.31
134.08 8 33 29 2864 .81
45,92 0 3 a5 4399.3)
134.08 8 33 29 2864 .81

CIFFERENTIAL CORRECTIONS

TOE .9233 TRA -.9821 TC3 -,0490
RCE -.9263 RRA 2.8442 RC3 -,7129
FOE-1.1113 FRA 2.6474 FC) -.7648
80E 1.3079 BRA 3,009 B8CY .7146
LAUNCH OATE APR 12 1967
HELIOCENTRIC CONIC
RL 149.9% LAL  -.00 LOL 201.41
RP 1N8.22 LAP -2.03 LOP 39.7%1
RC 68.382 G 40.20 P -64.63
PLANETOCENTRIC CONIC
C3 22.637 vHL 4.758 DLA 44,82
LNCH AZMTH  LNCH TIME (-] TIME
53.68 0 14 22  4266.85
126.32 7 5023 2865.54
53.68 0 14 22 4266.8%
126.32 7 50 23 2865.54
53.68 0 14 22 4266.85
126.32 7 50 23 2865, 54
CIFFERENTIAL CORRECTIONS
TCE .6292 TRA -.6081 TC3 -.,1437

ROE -.7973 RRA
FDE-1.1911 FRA
8DE 1.0157 BRA

2.8461 RC3-1.0477
3.3404 F(C3-1.4099
2.9104 BC3 1.0575

27.524
3r.912
71.84

VL
VP
ZAL

RAL 194.32
INJ LAT
-2n.48
-20.47
-20.,48
-20,47
-20.48
-20.47

BAv
Fay
BspP
FsP

.1201
00337
16867
-648

27.544
37.939
66.00

viL
vP
TAL

RAL 188.83
INJ LAT
-26.48
~26.46
-26.48
-26.46
-26.48
-26.46

8AU  .2126
Fau .01508
8sP 16891
FSP -948

27.561
37.963
61,73

viL
vP
ZAL

RAL 183,80
INJ LAT
-28.90
-28.88
-28.90
-28.88
-2R.90
-28.88

BAU
Fay
8sp
FspP

2823
.02611
16703
-1294

VL 27.575
ve  37.985
ZAL 56,16

RAL 179.73
INJ LAT
-28.78
-28.717
-28.78
-28.77
-28.78
-28.77

8au
FAU
8sp
FsP

. J2oa
03686
16425
-1670
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FLIGHT TIME 174.01 ARRIVAL CATE  OCT 3 13é7
CISTANCE 451.711
GAL  6.63 AZL  T4.13 HCA 1RI.04 SMA [31.0R ECC .1A3A4 INCIS.R109 vI 23.714
GAP  -3,55 AZP 115,62 TAL 147,72 TAP 336.76 RCA 1116.9R APO 155.1R vZ 34.377
ZAP 73,77 ETS 59,74 ZAE 116,89 ETE 3N1.21 7AC 112,19 E£1C T.46 CLP -25.10
RAD 6369.4 VEL 13.987 PTH  2.55 VMP 11.9N7 OPA -62.65 RAP 123.37 ECC 2.222H
INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
233.3%0 93.54 28.59 1 22 4l 4111.6 ~27.45 229.41
91.77 93.51 28.59 10 47 95 2409.3 -27.44 H7.8Y
233.% 93.54 28.59 122 41 4111.6 -27.45 229.41
91,77 93.51 28.59 10 47 9 2403.3 -27.44 HT.89
233.3%0 93,54 28.59 1 22 41 4i11.6 -27.45 229.41
91.77 93.51 28,59 10 47 9 24N9.3 -27.44 ERAEE)
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 3817.9 SGR 3696.9 $C3 2n0.6 ST 201N0,1 SR 1337.39 S5 1N49.9
RRT -.9651 RRF .9916 RTF -.3898 CRT -.9182 CRS -.9M1 (ST 9K 7
S0B 5314.4 R23 -.0112 R13  ,9994 LSA 25R6.% MSA 449.9 554 2.2
SGI 5267.9 SG2 701.9 THA 135,96 ELI 2364.2 EL2 44B.3 ALF 1471
FLIGHT TIME 176,00 ARRIVAL CATE OCT 5 1967
DISTANCE 458,082
GAL 6.59 AZL T8.89 WCA 192,12 SMA 131.22 ECC IB251 INCIE NI v 23,714
CAP  -3.09 AZP 100.87 TAL 147,60 TAP 339.72 RCA 107,27 APQ 155.17 v2  34.936
ZAP T8.55 ETS 42.68 ZAE 113.08 €T€ 287.11 ZAC 105.93 ETC 356.24 CLP -45.94
RAD 6568.6 VEL 12.826 PTH  2.33 YHP 9,125 CPA -56.31 RAP 126.90 ECC 1.709R
INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
221.17 79.99 37.44 1173 3943.5 -32.1 215.81
88.91 19.97 37.44 10 4 32 23z -32.1m0 83.5¢
221.17 79.99 37,44 117 3 3943.% -32.7 21%.8)
88.91 79.97 37,44 1n 4 32 2311.2 -32.1m H3.56
221.17 79.99 37.44 117 3 3943.5 -32.1 215.8)
88.91 79.97 37.44 10 4 32 2311.2 -32.m RY. 46
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 2667.7 SGR 4586.3 SG3 292.9 5T 1454.4 SR 1662.6 S5 1079.9
RRT -.9544 RRF ,9973 RTF -.97N4 CRT -.9096 CRS -,9AR9 (ST 96172
SC8 5305.7 R23 -.0124 R1Y  .9991 LSA 2414,2 MSA 466.4 SSA 3.1
561 5260.1 SC2 694.1 THA 119,60 ELI 2159.4 EL2 465.1 ALF 130,80
FLIGHT TIME 178,001 ARRIVAL CATE (1 7 1367
CISTANCE 464.493
CAL  6.56 AZL B81.70 HCA 195.25 SMA 131.34 €CC 18136 INC B.31036 vi 29.714
GAP  -2.62 AZP  9R.N2 TAL 147,50 TAP 342.75 RCA 107.52 APQ 155.16 v2 35.0n1
ZAP  TR,45 ETS 32.54 ZAE 117.93 ETE 279.40 ZAC 10R.84 ETC 351.69 CLP -%6.54
RAC 6568.2 VEL 12.285 PTH  2.21 vHP T.500 CPA -51.1R RAP 12R.94 ECC |.4R63
INJ LONG  INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
208,20 67.04 46,24 117 4 3799.3 -34.25% 201.64
86,82 67.02 46,24 9 21 14 2264 .8 -34.24 8n.25
208.20 67.04 46.24 117 4 3799.3 -34.25% 201 .64
R6.82 67.02 46.24 921 14 2264 .8 -34.24 80.25%
208 .20 67.04 46.24 117 4 3759.3 -34.25% 201 .64
86.82 67.02 46.24 921 14 2264 .8 -34.24 Aa0.25
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 1905.0 SGR 4901.7 SG3 400.9 ST 1030.0 SR 1725.2 55 114%.5
RRT -,9283 RRF ,9982 RTF -.94n9 CRT -.A766 CRS -.3925 CST .92RKY
508 52%8.9 R23 -.0083 R13 .994A9 LSA 2295.5 M54  455.1 SSA 4.1
561 5216.6 SG2 665.6 THa 110,18 ELI 1989.3 ELZ 454.9 ALF 120.76
FLIGHT TIME 180.00 ARRIVAL CATE OCT 9 [967
DISTANCE 470.913
CAL  6.54 AZL 83,56 HCA 19A.41 SMA 131,44 ECC .18045 INC 6.4358 vi 29.714
GAP  -2.16 AZP 96.11 TAL 147,40 TAP 345.81 RCA 107,72 APO 155.16 vZ 35.06
ZAP 79,35 ETS 24.73 ZAE 121.88 E€TE 273.37 24C 111.43 €7C 349.16 CLP -64.45%
RAC €567.9 VEL 12.00} PTH 2.14 VHP 6,449 CPA -46.74 RAP 129.98 ECC 1.372%
INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
195.25 56,19 54.02 12529 3666.8 -33.2¢6 187.93
86.78 56.18 54.01 8 38 3 2265.5 -33.25% ?9 .46
19%.25 56.19 54.02 125 29 3666.8 -33.26 IRT.93
86.78 56.18 54.01 838 8 2265.5% -33.25% 79.46
195.2% 56.19 54.02 125 29 3666.8 -33.26 187.93
86.78 56.18 54.01 8 38 8 2265.5% -33.2% 73.46
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 1288.0 SGR 5026.7 SG3  S1A.6 ST 818.6 SR 1739.1 S5 124Nn.2
RRT -.8620 RRF .9984 RTF - R744 CRT -,8264 (RS -.39933 (57 .ARS7T
508 5189.1 R23 -.000% R13 ,9988 LSA 2247.0 MSA 428.4 SS4A 5.1
5C1 5149.8 502 €37.4 THA IN2,65 €LY 1B73.9 EL2 427.8 ALF 112.49



JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 12 19€7 FLIGHT TIME 1R2.0N ARRIVAL CATE OCT 11 1967
HELINCENTRIC CONIC CISTANCE 477,330
RL  143.39% LAL LN LOL 2N1 .41 vi 27,586 GAL 6.53 AZL 84,90 HCA 201,58 SMA 131.%2 ECC 17981 INC 5.0990 V1 29.714

RP INA.1A LAP -1.87 LOP 42,91 vP 38,006 GAP -1.69 AZP 94,74 TAL 147,29 TAP 348.87 R(A 107.87 APO 155.17 v2 35.023
RC  7N.443 GL 34.23 (P -61.02 ZAL 52.34 ZAP 81.12 €75 18.02 ZAE 125.13 ETE 267.64 7AC 113.94 ETC 347.37 CLP -T71.43
PLANE TOCENTRIC CONIC

C3 1A.749 VML 4.330 OLA  39.32 RAL 176.50 RAD 6567.8 VEL 11.838 PTH 2.10 VMP 5.724 DPA -42.75 RAP 131,32 ECC 1.3046

LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM [INJ 2 LAT INJ 2 LONC
61.493 0 34 37 4130.93 -27.19 182.22 47.67 60,43 1 43 28 3531.0 -30.90 174.53
118.51 7T 42 2911.25 -27.18 89.61 47,66 60,41 7 52 52 231.2 -30.89 #1.92
61.49 0 34 37 4130,99 -27.19 182.22 47,67 60.43 1 43 28 3531.0 -30.90 174.53
118.51 7 421 2911.25 -27.18 89.61 47.66 60.41 7 82 52 2311.2 -30.89 at.32
61.49 0 34 37 4130.99 -27.19 182.22 47,67 60.43 1 43 28 3531.0 -31.90 174,53
118.5) 7T 42 2911.2% -27.18 #9.61 47,66 60.41 7 52 %2 231.2 -30.89 81.92

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4372 TRA -.2648 TC3 -.3056 BAU .3436 SGT  780.9 SGR 5044.0 SG3 639.6 5T 594,3 SR 1741.9 55 1354.8

RCE -.7363 RRA 2.B132 RC3-1.3361 FAU .04736 RRT -.6186 RRF .9984 RTF -.6347 CRT -.7336 CRS -.9934 (ST .B067

FOE-1.3472 FRA 4.0518 F(C3-2.1867 BSP 16166 s¢8 5104.1 R23 .0101 R13  .998% LSA 2250.8 MSA 396.0 S54 6.1

BOE .B563 BRA 2.8256 BC3 1.3706 FSPp -2067 s¢1 5067.4 SG2 610.7 THA 95.55 €LY 1798.5 EL2 391.2 ALF 104.77

LAUNCH CATE APR 12 1967 FLIGHT TIME 184.00 ARRIVAL CATE OCT 13 1967
HELIOCENTRIC CONIC OISTANCE 483.737
RL 149.95 LAL -.00 LOL 201.41 VL 27.5%95 GAL 6.53 AZL B5.91 HCA 204.76 SMA 131.38 €CC L17940 INC 4.0904 V1 29.714

RP 108.14 LAP ~-1.T1 LOP 46.12 vP 38.024 GAP -1.23 A7P 93.72 TAL 147,16 TAP 351,93 RCA 107.98 APO 135.19 v 35.042
RC 72.534 GL 28.85 CP -57.72 ZAL 49.20 Zap 83,64 E7TS 12.00 ZAE 127.80 ETE 261.77 ZAC 116.46 ETC 345.33 CLP -78.03
PLANETOCENTRIC CONIC

C3 16.427 VHL 4,053 OLA 34,32 RAL 173.92 RAD 6567.7 VEL 11.739 PTH 2.07 vHP 5,204 DPA -39.03 RAP 130.1% €£CC 1.2703
LNCH AZMTH [ NCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

69.74 1 811 3970.86 -24.87 167.98 4117 65.5% 2 14 21 3370.9 -27.95 16N0.15
110.26 6 10 1% 3010.03 -24.86 96,26 4a4.17 65,54 1T 02 2410.0 -27.94 80 .44
€69.74 1 8 11 3970.86 -24.87 167,98 41.17 65.55 21421 3370.9 -271.95% 160.15
110.26 6 10 1% 3010.03 -24.86 96.26 4,17 65,54 7T 025 2410.0 -27.94 88 .44
€9.74 1 811 3970.86 -24.87 167.98 .17 65.55 214 21 3370.9 -27.95 160.15
110.26 6 10 15 3010.03 -24.86 96.26 4.7 65,54 T 025 2410.0 -27.94 88 .44
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .2063 TRA .0697 TC3 -.5262 BAU .360) SGT 600.0 SGR 4983.7 563 758.5 ST 406.6 SR 1736.7 55 1480.7
ROE -.7121 RRA 2.7550 RC3-1.3538 FAu .05723 RRT .2316 RRF .9982 RTF .2126 CRT -.5047 (RS -.9932 (ST .6019
FOE-1.5626 FRA 4.7%37 FC3-3.0161 BSP 15881 s68 5019.7 R23 .0224 R13  .9982 LSA 22R89.5 MSA 363.9% $54 7.0
BOE .767% BRA 2.7359 BC3 1.6405 FSP -2461 SG1 498%.7 SG2 583.% THA 88.38 EL! 1749.3 EL2 348.5 ALF 97.02
LAUNCH DATE APR 12 1967 FLIGHT TIME 186.11 ARRIVAL CATE OCT 15 1967
HELIOCENTRIC CONIC CISTANCE 490,130
RL  149.9% LAL -.0N LOL 201 .41 VL 27.6N02 GAL 6.55 AZL A6.70 HCA 207.95 SMA 131.64 ECC L1792% INC 3.2983 Vi 29.714
RP INA.IN LAP -1.55 LOP 49.32 VP 38.042 GAP .76 AZP 92.91 TAL 147.02 TAP 354.98 RCA 10R.04 APO 155.23 v2 35.0%6

RC  74.652 CL 24.04 GP -54.63 ZAL 46,67 ZAP 86.78 ETS 6.55 ZAE 129.92 ETE 255.63 ZAC 119.04 ETC 344.74 CLP -R4.42
PLANETOCENTRIC CONIC

C3 14.996 vHL 3.872 CLA 29.83 RAL 171.86 RAD 6567.6 VEL 11.678 PTH 2.05 vHP 4.824 DPA -35.49 RAP 129.63 ECC 1.2468
LNCH AZMTH UNCH TIME L-1 TIME INJ LAT INJ LONG INJ RY ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

an,22 2 11 22 37126.69 -22.27 148.27 36.28 69.63 31328 3126.7 -24.84 140.42
99.78 4 50 35 3212.99 -22.26 110,50 36.28 69.62 5 44 8 2613.0 -24.83 102.65
10n.00 5 9 3 315,01 -23.54 106.61 36.77 71.03 € 1 37 25%4.0 -25.91 98 .62
100.00 4 35 35 3260.90 -21.00 113,54 35.76 68.23 5 29 56 2660 .9 -23.17 105 .84
110.00 A 9 53 2506.69 -33.24 66,34 39.46 a1.54 A 53 0 1986.7 -34.0% 57.19
110.00 3 81 14 3400.98 -12.10 119.35 31.03 57.78 4 47 5% 2801 .0 -16.27 112.12
CIFFERENTIAL CORRECTIONS M1D- COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .1502 TRA .4018 TC3 -.7899 BAU .3745 SGT 945.1 SGR 4855.6 SG3 863.5 ST 3N3.3 SR 1720.2 SS 1611.3
ROE -.7051 RRA 2.6722 RC3-1.692% FAU .06616 RRT .B047 RRF .9981 RTF ,7926 CRT .0956 CRS -.9928 (ST .0238
FOE-1.8213 FRA 5.4145 FC3-3.8193 BSP 15629 SCB 4946.7 R23 .0358 R13 .9976 LSA 2352.9 M5A 334.1 SS4A 7.7
BOE .7210 BRA 2.7023 BC3 1.8678 F5P -2R40 s5G1 4918.5 SG2  55%4.2 THA B80.98 €LY 1720.5 EL2 301.9 ALF  89.00
LAUNCH DATE APR 12 1967 FLICHT TIME 186.00 ARRIVAL DATE OCT 17 1967
HELIOCENTRIC CONIC DISTANCE 496,509

RL 149.95 LAL -.00 LOL 201 .41 VL 27.607 GAL 6.58 AZL B7.34 HCA 211.15 SMA 131.67 ECC L17937 INC 2.6565 v1 29.714
RP  108.06 LAP ~-1.37 LOP $2.53 vP 38.037 GAP  -.30 AZP 92.27 TAL 146.86 TAP 358.0! RCcA 108.05 APO 155.29 ve 35.069
RC 76.795 GL 19.77 GP -51.66 ZAL 44.66 ZAP 90.40 ETS 1.62 ZAE 131.54 ETE 249.23 ZAC 121.67 ETC 343.79 CLP -90.65
PLANETOCENTRIC CONIC

C3 14.117 vHL 3.757 DLA 25.80 RAL 170.19 RAD 6567.6 VEL 11.64]1 PTH  2.04 VHP 4.548 OPA -32.07 RAP 126.89 ECC 1.2323
LNCH AZMTH LNCH TIME -] TIME INJ LAT INJ LONG INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

91.N0 5 8 47 3112.82 -27.12 104,55 34,47 81.53 6 039 2%12.5 -28.01 95.99
90.00 1 39 50 3600.33 -12.49 149,30 29.72 64.38 2 4310 3200.3 -15.84 142.22
100.00 6 % 16 2766.00 -29.36 19.37 34.79 84,12 T 42 22 2166.0 -29.87 10.60
100.00 23 2 3622.08 -10.48 135.17 28.68 61.84 335 24 3022.1 -14.16 128.31
110.00 8 51 51 2404.38 -34.18 s2.21 35,09 89.83 9 31 55 1804 .4 -33.83 42.98
110.00 2 55 56 3556,47 -6.33 127.69 26.17 %6.34 35513 2956.5 -10.71 121.34
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
rce .0161 TRA ,730% TC3-1,0785 BAu .3886 SGT 1479.3 SCR 4667.3 5¢3  967.1 ST 372.8 SR 1688.3 SS 1740.}
RCE -.7026 RRA 2.5665 RC3-1.7537 FAu .07381 RRT .9299 RRF .9979 RYF .9217 CRT .7288 (RS -.992% (8T -.6397
FOE-2.1040 FRA 6.0043 FC3-4.5263 8SP 15423 SCB 4896.1 R23  .0491 R13 .9968 LSA 2433.6 MSA 308.4 334 8.4
80E .7028 BRA 2.6684 BC3 2.0588 FSP -3182 SC1 4868.2 SG2 521.5 THA 73.34 ELl 1710.% €L2 251.9 ALF 80.65
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JPL TM 33-99

EARTH-—VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE  APR 12 13€7
HELITCENTRIC GINIC
Re 143,35 (AL
RPIAR.G2 LAP  -1.20
(. TR.3%8 (L 15.39
PLANETOCENTRIC CONIC
€3 13,602 vHL 3. 6HR
LNCH AZMTH  LNCH TIME
I .Nn 6 1 22
30 .n0 36 25
1nn.nn 38 43
101 .n0N 41 46
1in.nn 2n 5
1n.nn 2 16 53
CIFFERENTIAL CORRECTIONS
TCE -.12N7 TRA 1,0%536 TC3-1,3719
RCE -.6343 RRA 4433 RC3-1.7372
FOE-2.3842 FRA 5035 F(3-5.0%98
8CE .7N4R BRA 6608 B(3 2.2136

-ON Loe 201
LOP 55

GP -4H

4]
JT4
.78

CLa 22.21
t-1 TIME
2302.39
3994.17
2%88.%3
¥783.27
2271 .41
3e73.17

la}
4
1

3

2.
6.
2.

LAUNCH CATE APR 12 1967
HELIOCENTRIC CONIC
RL 149,95 LAL
RP  107.98 LAP -1.02
RC 81.139 6L 12.63
PLANETOCENTRIC CONJC
C3 13.345 vHL  3.653
LNCH AZMTH  UNCH TIME
90.00 6 35 §
90 .00 23 50 0
1n0.0n a 8 5
100.00 1 337
110.00 9 41 36
110,00 1 46 33
CIFFERENTIAL CORRECTIONS
TOE -.262% TRA 1,3660 T(C3-1.6%541
RCE -.6824 RRA 2.3022 R(C3-1.6732
FDE-2.6596 FRA 6.8792 F(C3-5.4316
BDE .7312 BRA 2.6769 BC3 2.3528

-.0N LoL 20) .41
LOP  58.9%

P -45,89

DLA 19.00
L=l TIME
2758.73
4129.5%2
2458 .84
3904 .64
2166.28
3769.97

LAUNCH QATE APR 12 1367

HELIOCENTRIC CONIC

AL 149,95 (AL -.00 LOL 211t .41

RP 1N7.94 LAP -.83 LOP 62.17

RC 83,336 GL 3.66 P -43.08

PLANETOCENTRIC CONIC

C3 13.281 vHL 3.644 OLA 16.12

CNCH AZMTH  LNCH TIME -1 TIME
90.00 T 033 2647,45
90.00 23 17 27 4238.70
101,00 8 30 $3 23%6.12
100.00 0 33 44 4005.26
110.00 9 %59 § 2080.20
110.00 122 2 3853.95

CIFFERENTIAL CORRECTIONS
TDE -.4090 TRA 1.6656 T(3-1.9114
ROE -.6618 RRA 2.1%22 RC3-1.5667
FOE-2.9057 FRA 7.1304 F(C3-5.6059
BOE .77R0 BRA 2.7214 BC3 2.4715
LAUNCH DATE APR 12 1967
HELIOCENTRIC CONIC
RL 149.95 LaAL
RP  107.91 LAP -.6%
RC 83%.%46 GL T.02
PLANETOCENTRIC CONIC
€3 13.369 vML 3.656
LNCH AZMTH  LNCH TIME
30.00 721
30,00 22 51
100.00 8 49
100.00 0o 9
110.00 10 13
110.00 11
CIFFERENTIAL CORRECTIONS
TCE -.559% TRA 1.9510 7(3-2.1340
ROE -.6327 RRA 1.9994 RC3-1.4329
FOE-3,1115 FRA 7.2%86 F(C3-5.5909
BOE .B447 BRA 2.7336 8C3 2.57N4

-.00 Lov 201 .41
LOP 65,38

CP -40,34

DLA  13.54
L-1 TIME
2557.05
4332.00
2271.80
4092.47
2008 .34
39z8. 1M

FLIGHT TIME 191,00

CISTANCE 502.870

VL 27.609 (AL 6.63 AZL 8T.88 HCA 214.35 SMA 131,69
VP 3R.NT1 (AP .16 AZP 91,75 TAL 146.67 TaAP  1.n3
ZAL 43,06 ZAP 94,40 ETS 357.20 ZAE 132.65 ETE 242.10
RAL 16R.83 RAC 6567.5 VEL 11.618 PTH  2.04 vHP 4., 35
INJ LAT  INJ LONG INJ RT ASC INJ AZMTH [NJ TIME
-28.31 9.3 31.54 89.06 € 43 45
-6.56 160.45 25.78 62.39 1 42 59
-29.88 66.22 31.54 91.01 8 21 5]
-5.17 144,19 25.02 60.52 2 44 49
-33.73 41.86 31.26 95.94 9 57 56
-1.30 133.81 22.99 55.86 3 1A 6
MI0-COURSE EXECUTION ACCURACY
BAU  .402% SGT 2045.8 SGR 4428.9 SG3 1N46.6
FAU .079%0 RRT .9655 RRF ,9976 RTF .9590
8sP 15251 568 4878.6 R2) .0610 R13 .99%5A
FSP  -3458 5G1 4854.3 S02 486.1 THA 65.7)
FLIGHT TIME 192.00
DISTANCE 509.212
VL 27.610 GAL 6,63 AZL 88.33 HCA 217.56 SMA 1Y .69
VP 38,083 GAP .61 AZP 91,32 TAL 146.47 TAP 4.02
ZAL 41,79 ZAP 98,65 ETS 353.28 7AE 133.26 €7€ 236.20
RAL J67.73 RAD 6€567.5 VEL 11.607 PTH 2.03 viP 4 .218
INJ LAT  INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
-28.01 78.82 28.90 94.31 T2 4
-2.24 168.05 23.29 61.76 24 58 49
-29.33 56.62 28.76 96.03 8 49 4
-1.08 150.88 22.65 60.13 2 84
-32.70 33.83 28.19 100.%8 10 17 42
1.80 138.86 20.85% 55.86 2 49 25
MJ0-COURSE EXECUTION ACCURACY
BAU .4198 S$GT 2600.8 SGR 4150.1 SG3 1104.3
FAU .08373 RRT .9794 RRF ,9972 RIF .9738
BsP 15269 SGB 4897.7 R23 .0707 R1Y .9947
FSP -3686 SC1 4877.2 SG2 447.2 THA 58.16
FLIGHT TIME 134,00
CISTANCE 515.535
YL 27.6M13 GAL  6.76 AZL 88,72 HCA 220,77 SMA 131.69
VP 38,094 GAP  1.07 AZP 90,97 TAL 146,23 TAP 7,00
ZAL 40,77 ZAP 103.05 ETS 349.85 ZAE 133,42 ETE 229.93
RAL 166.84 RAD 6567.5 VEL 11.605 PTH  2.03 VHP 4,147
INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME
-27.18 10.78 26.78 98.25 T 44 4]
1.29 174.14 21.68 €1.71 24 28 5
-28.37 49.14 26.57 99.85 9 10 10
2.33 156.40 21.10 60.19 1 4n 29
-31.44 27.43 25.82 104,17 10 33 45
5.00 143.26 19.44 56.14 2 26 16
MIO-COURSE EXECUTION ACCURACY
BAU . 4388 SGT 3128.1 SGR 3846.2 SC3 [138.9
FAU .08600 RRT .9859 RRF .9966 RTF ,980R
BSP 15416 SCB 4957.6 R23  .0766 R13 .9937
FSP -3838 SG! 4940.8 SC2 407.7 THA 50,96
FLIGHT TIME 196.00
CISTANCE 521.837
VL 27.607 GAL  6.86 AZL 89,07 HCA 223.98 SMA 131,67
VP 38.104 GAP  1.53 AZP 90.67 TAL 145,97 TAP  9.95
ZAL 39,94 ZAP 107,48 E7S 346.89 ZAE 133.17 E€TE 224.05
RAL 166,13 RAC 6567.5 VEL 11.608 PTH 2,03 vHWP 4.10N9
INJ LAT  INJ LONG INJ RT ASC INJ AZMTH [NJ TIME
-26.14 64,37 25.18 103.30 a 345
4.29 179.36 20.68 61.98 24 319
-27.24 43,13 24.92 102 .82 9 27 33
s5.27 161.20 20.14 60,53 117 3
-30.12 22.25 24,04 106.98 1N 47 21
7.82 147,21 18,57 56.62 2 7 3
MID-COURSE EXECUTION ACCURACY
BAU  .4594 SGT 3618.5 SGR 3530.7 SG3 1150.7
FAU .08634 RRT .9893 RRF .9957 RIF .9846
BsP 15699 568 5055.6 R2) .0779 R13 .9927
FsP  -3914 S$G1 5042.0 SC2  3TN.3 THA 44,29
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ARRivAL ZaTE  °CT 13 13€7

ECC
RCA
ZAC

17373
10R.Ng
124.32

INC 2.1228
APO 155,36
ETC 343.14

v
ve
P

29.714
38, GR2
36, €x

CPa -28.73

PO (ST T[mM
2312 .4
3394,
1988,
3183,

RAP 12R.02
INJ 2 LAT
-2R. 13
-10.20
-29.42
-9.06

ECC 1.2239
INJ 2 LONG
801,65
153.€7
57,44
137.57
1671, -32.54 32 .82
¥ir3.2 -6.36 127.%8
ORBIT DETERMINATION ACCURACY
ST 563.4 SR 1636.4 S5 18547
CRT 9283 (RS -.9920 (ST -.RI3K
LSA 2523.4 MSA 2R7.0 554 9.n
€L1 1719.2 EL2 195.5 ALF  72.13

¢
b
3
4

ARRIVAL CATE OCT 21 1567

ECC
RCA
ZAC

L18036 INC 1.6697
107.94 APO 155,45
126.91 E1C 342.84

Vi 29.714
vZ 35.N34
CLP-1N2 . 48

OPA -25.4R RAP 127,11
PO (ST TIM INJ 2 LAT
2158.7 -27.12
3%29.5 -5.,93
1RS8 .4 -2R.19
334.6 -5.1%
1566.3 -3N.89
31m.,0 -2.69 132.€¢
ORBIT CETERMINATION ACCURACY
ST 795.5 5R 1568.3 55 1967.2
CRT .9785 CRS -.9913 (5T -.3429
LSA 2624.7 MSA 270.1 $54 9.6
ELl 1752.3 €L2 147.0 ALF  63.40

€CC 1.219¢
INJ 2 LONG
m.e?
161.33

48 .0

144 .34
25.n7

ARRIVAL CATE OCT 23 13967

Vi 29.714
vZ2 3s5.1n7
CLP-118.NN

ECC
RCaA
ZAC

18124
tn7.82
129.40

INC 1.,2779
APO 155.55
ETC 342.94

OPA -22.32
PO (ST TImM
2047.5
3638.7
1756.1
3405.3
1480.2 -29.17 18.96
32%54.0 .52 137.04
ORBIT ODETERMINATION ACCURACY
5T 1041.2 SR 1483.4 S5 2N53 .4
CRT  .9937 (RS -.9903 (ST -.96RE
LSA 2731.2 MSA 257.1 SSA 1n.n
€Ll 1809.7 €12 95.8 ALF  54.99

RAP 126.24
INJ 2 LAT
-25.76
-2.50
-26.11
-1.65

ECC 1.2186

LNJ 2 LONG
62.41
167.51
40.73
149.88

ARRIVAL OATE OCT 25 1967

ECC
RCA
ZAC

18237
107.66
131.10

INC  .9336
APO 155.68
ETC 343,45

Vi 29.714
ve 35.119
aP-113.21

CPA -19.29
PO (ST TIM
1957.0
3732.n
1671 .8
3492.5
14018.3 -27.50 14.
3328.7 3.38 140,
ORBIT CETERMINATION ACCURACY
ST 1288.8 SR 1385.2 55 2133.!
CRT  .9987 (RS -,38H3 (ST -.9R”N}
LSA 2840.5 MSA 247.3 S5 1.4
EL! JR91.4 €12 4R .2 ALF 4T N7

RAP 125.47

INJ 2 LAT
-24.32
.51
-25.20
1.3

ECC 1.22nn

INJ 2 LONG
56.18
172.
34,
154,



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR ]2 1967 FLIGHT TIME 198.00 ARRIVAL CATE OCT 27 1967
HELTOCENTRIC CONIC OISTANCE 528.117
RL  149.95 LAL -.00 LOL 2011 .41 VL 27.603 GAL 6.96 AZL 89.37 MCA 227.20 SMA 131.64 ECC .18377 INC .6268 VI 29.714
RP  107.87 LAP ~-.46 LOP 68.60 VP 38,112 GAP 1.99 AZP 90.43 TAL 145,69 TAP 12.88 RCA 107.45 APO 155.83 v2 35.131

RC 87.767 GL 4.67 GP ~37.69 ZAL 39.25 ZAP 111.88 ETS 344.36 ZAE 132.%9 ETE 218.69 ZAC 133.76 €7C 344.37 CLP-118.09
PLANETOCENTRIC CONIC

C3 13.587 VHL 3.686 DLA 11.22 RAL 165.58 RAD 6567,5 VEL 11.618 PTH 2,04 VWP 4,117 OPA -16.40 RAP 124.84 ECC 1.2236
LNCH AZMTH LNCN TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7T 38 46 2481.78 -25.03 39.14 24.03 103,70 820 8 1881 .8 -22.90 51.12
90.00 22 29 10  4414.28 6.90 183.99 20.16 62.47 23 42 44 3814.3 3.16 1717.31
100.00 9 5 46 2201.23 -26.07 38.21 23.73 105.16 9 42 27 1601.2 -23.74 30.19
100.00 23 44 52 4170.06 7.85 165.52 19.65 61.06 24 54 22 3570.1 3.93 158.93
110.00 10 26 47 1947.68 -28 .84 17.99 22.1 109.20 10 39 15 1347.7 -25.95 10.01
110.00 0 44 15 3996.38 10,34 150.84 18.14 57.23 1 50 52 3396.4 5.95 144.50
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.H426 TRA 2.2224 T(3-2.3158 BAU .4811 SGT 4067.6 SGR 3216.3 SC3 1141.9 ST 1531.6 SR 1278.0 ss 2187.7
ROE -.5965 RRA 1.8491 RC3-1.2856 FAU .0849% RRT ,9910 RRF .9946 RTF .9867 CRT .5999 CRS -.9870 (ST -.9864
FDE-3.2703 FRA 7.2752 F(C3-5,4131 BSP 16100 SGB 5185.%5 R23 .0740 R13  .9919 LSA 2950.8 MSA 240.5 SSA 10.8
BOE .9293 BRA 2.8911 BC3 2.6488 FSP -3919 SG1 5174.5 SG2 337.8 THA 38.28 EL] 1994.8 EL2 11.4 ALF  39.84
LAUNCH DATE APR 12 1967 FLIGHT TIME 200.00 ARRIVAL OATE OCT 29 1967
HELIOCENTRIC CONIC OISTANCE 534.375

RL 149.95 LAL -.00 LOL 201.41 VL 27,597 GAL  7.09 AZL 89.65 HCA 230.41 SMA 131.60 ECC .18542 INC .3503 vi 29.714
RP 107.83 LAP -.27 LOP T1.82 VP 38.118 GAP  2.45 AZP 90.22 TAL 145.37 TAP 15,79 RCA 107.20 APO 156.00 vZ2 35.143
RC 89.996 GL 2.57 GP -35.15 ZAL 38.66 ZAP 116.16 ETS 342.20 ZAE 131.74 €TE 213.91 ZAC 135.53 ETC 345.67 (LP-122.63
PLANETOCENTRIC CONIC ’

C3 13.918 VHL 3.731 OLA  9.13 RAL 765,16 RAD 6567.5 VEL 11.632 PTH  2.04 VWP 4,162 OPA -13.69 RAP 124.38 ECC 1.2290
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.p0 T 54 5 2418.24 -23.93 54.81 23.27 105.60 8 34 23 1818.2 -21.56 46.94
$0.00 22 10 30 4488.3% 9.21 188.21 20.01 63.10 23 2% 19 3668 .4 5.53 181.46
100.00 9 19 53 P141.50 -24.94 34,13 22.94 107.03 9 55 35 1541.5 -22.38 26.27
100.00 23 27 23 4240.32 10.14 169.48 19.%2 61.73 24 38 4 3640.3 6.28 162.81
110.00 10 38 17 1896.16 -27.63 14,47 21.91 110.97 11 9 53 1296.2 -24.%3 6.67
110.00 029 25 4058 .43 12,60 154,22 18.06 57.96 131 3 4%8.4 8.28 147.79
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.8659 TRA 2,4826 7(3-2.4504 BAy  .8021 SGT 4474.8 SGR 2912.8 SC3 1115.9 ST 1764.5 SR 1164.8 88 2220.7
ROE ~.5531 RRA 1,7071 RC3-1.1307 FAU 208175 RRT .9917 RRF .9930 RTF .9880 CRT .9993 CRS -.9843 CST -.9900
FOE-3.372% FRA T7.2043 FC3-5.0849 BSP 16546 SG8 5339.4 R23 .0631 R13 ,9912 LSA 3057.1 MSA 235.7 SSA 11.2
BOE 1.0274 BRA 3.0129 BC3 2.698Y FSP -3845 8G1 5330.1 8G2 313.9 THA 32.97 EL) 2114.0 €EL2 36.8 ALF 33.42
LAUNCH OATE APR 12 1967 FLIGHT TIME 202.00 ARRIVAL CATE OCT 31 1967
HELIOCENTRIC CONIC DISTANCE 540.609
RL  149.95 LAL -.00 LOL 201.41 VL 27.590 GAL 7.23 AZL B89.90 WCA 233.64 SMA 131.55 ECC .18735 INC .0977 v1 29.714
RP  107.80 LAP -.08 LOP 15.04 VP 38.124 GAP 2.92 AZP 50.06 TAL 145.04 TAP 18.67 RCA 106,90 APO 156.19 v2 353.154
RC 92.232 L 71 P -32.76 ZAL 38.14 ZAP 120.28 ETS 340.36 ZAE 130.72 ETE 209.72 ZAC 136.97 ETC 347.29 (LP-126.84

PLANETOCENTRIC CONIC
C3 14,354 VHL 13.789 OLA 7.23 RAL 164.86 RAD 6567.6 VEL 11.651 PTM 2.05 VWP 4.237 DPA -11.18 RAP 124,10 ECC 1.2362
LNCH AZMTH  INCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [INJ 2 LAT INJ 2 LONC

90.00 8 7 44 2364.20 -22.90 51.19 22.84 107.13 a4 471 8 1764.2 -20.3) 43,45
90.00 21 54 27 45%6.00 £1.26 192.11 20.18 63.85 23 10 23 3956.0 7.66 185.29
100.00 9 32 32 2090.67 -23.89 30.72 22.50 108.53% 10 7123 1490.7 -21.14 23.01
100.00 23 12 20 4304.76 12.19 173.16 19.70 62.50 24 24 5 3704 .8 8.4} 166.41
110.00 10 48 42 1852.31 -26.53 11.54 21.41 112.39 11 19 M4 1252.3 -23.26 3.90
110.00 0 16 36 4115.88 14.65 157.40 18.27 58.77 12511 3515.9 10. 4} 150.87
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0219 TRA 2.7291 T(3-2,.5488 BAU .5245 SGT 4840.1 SGR 2627.0 SG3 1076.5 ST 1987.3 SR 10%3.0 88 2239.9
ROE -.SOM3 'RRA 1.5729 RC3 -.9878 FAU .07786 RRT .9917 RRF .,9910 RTF .9888 CRT .9973 CRS -.9806 (ST -.9922
FDE-3.4378 FRA 7,0513 FC3-4,6959 8SP 17128 S68 5%07.1 R23 .0521 R13 .9907 LSA 3165.7 MSA 232.3 SS4A 11.5%
BOE 1.1413 BRA 3,1500 BC3 2.733% FSP -3740 SG1 5499.1 SG2 296.9 THA 28,38 ELl 2248.1 EL2 68.1 ALF 27.88
LAUNCH DATE APR 12 1967 FLIGHT TIME 204.00 ARRIVAL DATE NOV 2 1967
HELIOCENTRIC CONIC DISTANCE 546.817 .
RL  149.95 LAL -.00 LOL 201.41 VL 27,582 GAL ° 7.39 AZL 90.13 HCA 236,86 SMA 131,49 ECC .18954 INC .1329 vI 29.714
RP 107.T7 LAP .11 LOP T8.27T.vP 38.128 GAP 3.38 AZP 89.93 TAL 144,67 TAP 21,53 RCA 106.57 APO 156.41 v2 35.16%
RC 94.474 GL -.95 GP -30.%52 ZAL 37.67 ZAP 124.21 ETS 338.78 ZAE 129.59 ETE 206,12 ZAC 138.08 ETC 349.14 CLP-130.74

PLANETOCENTRIC CONIC
C3 14,891 vVHL 3.859 DLA 5.52 RAL 164.66 RAD 6367.6 VEL 11.674 PTH 2.05 vHP 4,340 OPA -8.87 RAP 124.03 ECC 1.2451
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 820 5 2M8.08 ~-21.94 48.13 22.M 108.37 8 58 43 1718.1 -19.23 40.52
%0.00 21 40 32  4618.46 13.11 195.77 20.60 64,68 22 57 30 4018.4% 9.5%9 188 .86
100.00 9 44 2 2047.01 -22.92 27.87 22.34 109.73 10 18 9 1447.3 -20.02 20.27
100.00 22 59 16 4364 .47 14.0% 176.63 20.13 63,34 24 12 O 3764.5 10.35% 169.78
110.00 10 58 15 1815.03 -25.54 9.09 21.20 113.53 11 28 3 1215.0 -22.14 1.59
110.00 0D 528 4169.51 16.52 160.44 18,74 59.64 1 14 57 3569.5 12.37 183.79
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-1.1783 TRA 2.9670 TC3-2.6069 BAU .5462 SGY 5166.9 SGR 2363.5 SC3 1027.6 st 2497.1 SR 943.9 88 .2243.7
RDE -.4614 RRA 1.450% RC3 -.8%45 FAU 07312 RRT .9910 RRF ,988) RTF .9892 CRT ,9940 CRS -.9757 CST -.9937
FOE-3.4607 FRA 6.8466 FC3-4.2508 BSP 17744 8¢P 5681.8 R23 .0369 R13 .9903 LSA 3270.9 MSA 230.6 554 1.7
BOE 1.2654 BRA 3.3026 BC3 2.7434 FSP -3594 SG1 5674.4 SG2 288.3 THA 24.45 EL] 2389.4 EL2 94.8 ALF 23.16
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH CATE APR 12 1967 FLIGHMT TIME 2n6.N0 ARRIYAL CATE NOV & 1367
HELIOCENTRIC CONIC CISTANCE 552.998
AL 149.95% (AL -.N0 LOoL 2N1.41 Ve 27.572 GAL 7.56 AZL  90.35 HCA 240.09 SMA 131,42 ECC .19202 INC  .3491 V1 29.714
RP 107.73 AP L3I0 LOP 81.49 VP 38,131 CAP 3.A6 AZP B9.83 TAL 144,28 TAP 24,37 RCA 1N6.19 APO 156.66 v2 35.173%

RC 96.719 L -2.42 (P -2R.44 TAL 3T.23 TAP 127.92 ETS 337.42 ZAE 128.40 ETE 203.04 ZAC 138.84 €7C 351.14 CLP-134.35
PLANETOCENTRIC CONIC
€3 18,530 vHL 3,341 OLA 3.96 RAL 164.56 RAD 6567.6 VEL 11.701 PTH 2.06 VHP 4,468 DPA  -6.77 RAP 124,14 ECC 1.2556

LNCH AZMTH  LNCH TIME -1 TIME INJ LaAT INJ LONG  INJ RT ASC  INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONL
91,00 B 3] 24 2278.74 -21.07 45.59 22.82 109.37 9 923 1678.7 -18.24 38.06
90.00 21 28 22 4676.66 14.78 199.23 21.26 65.57 22 46 13 4076.7 11.36 192.22
1nn.00 9 54 36 2010.38 -22.05 25.47 22.44 110. 714 1n 28 7 141N .4 -19.M4 17.97
100.00 22 41 51 4420.25 15.72 179.92 20.80 64.25 24 1 32 3820.2 12.13 172.97
11n0.0n 1t 1 6 1783.47 -24.67 7.06 21.2% 114.45% 11 36 51 1183.5 -21.16 359.67
110,00 23 %1 51 4219.93 18.23 163.34 19.43 61.57 25 2 11 3619.9 14.18 156.58

CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE-1.33%1 TRA 3.1979 7(3-2,6296 BAU .5668 SGT 5457.4 SGR 2124.0 SC3 972.7 ST 2393.0 SR 839.9 S5 2234.1

RCE -.4137 RRA 1.3401 RC3 -,7343 FAU .06790 RRT ,9895 RRF ,5B848 RTF ,9894 CRT .9891 (RS -.9690 (57 -.994A

FOE-3.44R4 FRA 6.6067 F(3-3.7849 8SP 1838] S8 58%6.2 R23 .0213 R1Y .9900 LSA 3372.0 MS5A 229.3 SSA 1$.9

80E 1.3977 BRA 3.4673 B(3 2,7302 FSP -3423 SC1 5849.1 SC2 286.8 THA 21.11 EL1 2533.4 €L2 117.0 ALF 19.19

LAUNCH DATE APR 12 1967 FLIGHT TIME 208.00 ARRIVAL OATE NOV 6 1967
HELIOCENTRIC CONIC CISTANCE 5%9.152
AL 149.99% LAL -.00 LOL 201 .41 vi 27.562 GAL 7.76 AZL 90,55 HCA 243.31 SMA 131,35 ECC .19478 INC .5514 v1 29.714

RP  107.70 LAP .49 LOP 84.72 VP 38.132 GAP  4.34 AZP B89.75 TAL 143.R7 TAP 27.1A RCA 105.76 APO 156.93 v2 33.18%
RC 98.967 GL  -3.74 GP -26.54 ZAL 36,80 ZAP 131.42 E7S 336.22 ZAE 127.20 ETE 200.43 ZAC 139.26 E1C 353.21 CLP-137.68
PLANETOCENTRIC CONIC ‘

€3 16.273 vML 4.034 OLA  2.55 RAL 164.56 RAD 6567.7 VEL 11.733 PTH  2.07 vHP d.619 DPA -4.BR RAP 124.45 ECC 1.2678
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

%0.00 8 41 53 2245.30 -20.30 43,44 23.16 110.17 9 19 18 1645.3 -17.3%7 35.99
90.00 21 17 43 4731.29 16.29 202.53 22.12 66.51 22 36 35 4131.3 12.97 195.42
100.00 10 4 2% 1979.09 -21.28 23.46 22.76 111.50 10 37 24 1379.1 -18.18 16.04
100.00 22 31 53 4472.73 17.25 183.07 21.67 65.20 23 52 2% 8r2.7 13.76 176.01
110.00 11 19 23 1756.96 -23.91 5.37 21.53 115.19 11 44 40 1157.0 -20.32 3s8.07
110.00 23 43 24 4267.62 19.8] 166.15 20.32 61.5%% 24 %4 32 3667.6 15.85 1%9.26
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.4919 TRA 3.4253 7(3-2.6194 8AU .5860 SGT 5716.1 SGR 1909.2 53 914.7 ST 2574.7 SR 742.7 s 221%.2
ROE -.3663 RRA 1.2420 RC3 -.6275 FAU .06236 RRT .9871 RRF .9803 RTF .9A94 CRT .9819 CRS -.9%99 (ST -.99%6
FOE-3.4068 FRA 6.3499 F(3-3.3176 85f 18999 S6B8 6026.5 R23 .0070 R13 9897 LSA 3467.9 MSA 228.4 SSA 12.0
B0E 1.5363 BRA 3.6436 8C3 2.6935 FsP -3233 $G1 6019.5 S62 290.8 THA 18.29 EL] 2676.2 €EL2 135.5 ALF 15.85
LAUNCH DATE APR 12 1967 FLIGHT TIME 210.00 ARRIVAL CATE NOV B 1967
HELTOCENTRIC CONIC OISTANCE 565.275
RL  149.9% LAL -.00 LOL 201 .41 VL 27.557 GAL T.98 AZL 90,74 HCA 246,55 SMA 13).27 ECC .197A5 INC .7428 v1 29.714
RP INT .67 LAP .68 LOP BT7.95 vP 38.133 (AP 4,82 AZP B9.70 TAL 143,43 TAP 29,98 RCA 115,29 APO 157.24 v2 35.195%

RC 101,218 6L -4.90 (P -24.79 ZAL 36.38 7AP 134.69 ETS 335.13 ZAE 126.03 €T€ 198.23 ZAC 139.3A8 E7C 335.27 CLP-140.74
PLANE TOCENTRIC CONIC
€3 17,124 VML 4,138 DLA 1.26 RAL 164.59 RAD 6567.7 VEL 11.769 PTH 2.08 vHP 4,730 OPA -3.20 RAP 124.94 ECC 1.2R14

LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG  INJ RT ASC  INJ AZMTH  INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC
90 .00 8 51 39 2217.09 -19.63 4] .64 23.69 110.83 9 28 36 1617.1 -16.62 34.26
90.00 21 8 23 4782.90 17.66 205,10 23.16 67.50 22 28 ¢ 4182.9 14.46 198 .48
100.00 10 13 3% 19%2.82 -20.62 21.79 23.28 112.13 10 46 7 1352.8 -17.44 14,44
100.00 22 29 8 4522.40 18.64 186.10 22.72 66.20 23 44 3t 3922.4 15.27 1718.93
110.00 11 23 10 1735.00 -23.27 3.99 22.01 115.78 11 52 § 1135.0 -19.61 35%6.7¢
110.00 23 36 2 4312.99 21.2% 168.87 21.39 62.57 24 47 55 3ns.o 17.44 161 .85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-1.6469 TRA 3.6541 TC3-2.5757 BAU .6021 SCT 5946.0 SGR 1718.3 SG3  A55.9 ST 2740.2 SR 652.6 SS 21RAN.9

ROE -.3189 RRA 1.1963 RC3 -.5321 FAU .05650 RRT 9835 RRF .9T747 RTF .9894 CRT .9713 (RS -.9472 (ST -.9962

FOE-3.3377 FRA 6.00919 F(3-2.8%66 BSP 19535 SCB 6189.3 R23 -.0047 R13  .9894 LSA 3555.,2 MSA 22T7.R SSA 12.2

BOE 1.677% BRA 3.8326 BCY 2.6301! FSP -3024 SC1 6182.1 SGZ2 298.9 THA 15,91 €Ll 2812.8 EL2 151.1 ALF 13,06

LAUNCH DATE APR 12 1967 FLIGHT TIME 212.00 ARRIVAL DATE NOV 10 1967
HELJOCENTRIC CONIC OISTANCE 571,365

RL  149.95 LAL -.00 LOL 201.41 VL 27,538 GAL 8.22 AZL 90,93 MCA 249.78 SMA 131,18 ECC .20123 INC .9250 v1 25.714
RP 107.65 LAP 87 LOP 91.18 VP 38.132 GAP 5.32 AZP B89.68 TAL 142.97 TAP 32.75 RCA-104.78 APO 157.57 v2 33.204
RC 103,470 GL -5.94 CP -23.20 7AL 35.95 TAP 137.76 ETS 334.11 ZAE 124.90 ETE 196,37 ZAC 139.22 ETC 357.25 CLP-143,65
PLANETOCENTRIC CONIC

C3 18.091 VHNL 4,253 DLA .09 RAL 164.71 RAD 6567.7 VEL 11.810 PTH 2.09 vHP  4.9R) DPA -1.T72 RAP 125.%9 ECC 1.2977
LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 9 0 48 2193.%8 -19.0% 40.16 24,40 111,38 9 37 21 1593.6 -15.98 32.82
90.00 21 011 4831.92 1a8.91 208,75 24.36 68.52 22 20 43 4231.9 15,83 211 .43
100 .00 10 22 11 1931.06 -20.06 20.42 23.97 112.64 10 54 22 1331.1 -16.81 13.13
100.00 22 21 29 4569.67 19.91 189,04 23.93 67,23 23 37 3 3969.7 16.66 181.7¢
110,00 11 30 31 1717.14 -22.73 2.88 22.66 116,24 11 59 8 11171 -19.02 355,71
110.00 23 29 38  435%6.36 22.%9 171,53 22.62 63.63 24 42 14 3756.4 18.86 164,38
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURSCY ORBIT DETERMINATION ACCURACY
TOE-1.8057 TRA 3,8804 T(3-2.51%2 BAU .6181 SGY -6149.6 SLR 1%549.1 SC3 797,39 ST 2894.8 SR §72.0 S5 2145.4
ROE -.2745% RRA 1.0796 RC3 -.4525 FAU .0%107 RRT .9788 RRF ,9677 RTF .9A92 CRT .956A (RS -.9303 (57 -.9967
FOE-3.2612 FRA 5.8297 F(3-2.4440 BSP 20116 SGB 6341.7 R23 -.0146 R13 .3891 LSA 3641.1 MSA 227.2 $S54 12.3
80E 1.8264 BRA 4.0278 B(C3 2.95%6 FSP -2829 5C1 6334.2 SG2 307.9 THA 13.RR EL! 2946.2 ELZ2 163.4 ALF 10,74
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JPL TM 33-99

EARTH—VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 12 1967
HELIOCENTRIC CONIC
RL 149,95 LAL
RP  1N7.62 LAP 1.0%
RC 1N5.723 GL -6.85%
PLANETOCENTRIC CONIC
¢y 19.18% vHL 4.380
LNCH AZMTH  UNCH TIME
91.nn 9 9 24
9n.on 2n 53 0
1NN .nn n 17
100.00 14 48
11n.90 37 29
110,00 24 5
CIFFERENTIAL CORRECTIONS
TDE-1.9655 TRA 4.1098 T(3-2.4346
RCE -.2316 RRA 1.0124 R(C) -,384)
FDE-3.1738 FRA 5.5766 F(3-2.0674
B80€ 1.9791 BRA 4.2327 BC3 2.4647

-0 Loe 211 .40
LOP 34,42

P -21.78

CLA -.97
L-1 TIME
2174.35
4878.7)
1913.42
4614 .87
1703,0%
4398.01

LAUNCH CATE APR 12 13967
HELJOCENTRIC CONIC
RL 149.95 LAL
RP  107.60 LAP 1.23
RC 107.975 GL -7.66
PLANETOCENTRIC CONIC
Cy 20.416 vHL 4. 518
LNCH AZMTH LNCH TIME
90 .00 917
90.00 46
100.00 37
100.00 22 8
110.00 44 7
110.00 19 17
CIFFERENTIAL CORRECTIONS
TOE-2.1277 TRA 4, 3441 T(C3-2,338!
RDE -.1907 RRA .953% R(C3 -,3261
FOE-3.0R08 FRA 5.3360 FC3-1.7310
BOE 2.1362 BRA 4.4475 BC3 2.3607

-.00 LOL 201.41
LOP 97.6%

P -20.44

OLA -1.94
L-1 TIME
2159.04
4923.57
1899.57
4658.28
1692.43
4438.18

LAUNCH DATE APR |2 1967
HELIOCENTRIC CONIC
RL 149.95 LAL
RP 1NT.5%8 LAP 1.41
RC 110.226 6L -8.36
PLANE TOCENTRIC CONIC
¢3 21.800 vHL 4.669
LNCH AZMTH  LNCH TIME
9n.NN o 2%
90.00 20 41
100.00 10 4%
1no .00 22 3
110.00 1t 50
11n.00 23 1%
CIFFERENTIAL CORRECTIONS
TDE-2.2921 TRA 4.%588%3 T1(3-2.,2281
ROE -.1513 RRA .9017 R(C3 -.2764
FOE-2.9P42 FRA 55,1108 FC3-1.433)
BOE 2.2971 BRA 4.6731 B(C) 2.2452

-.00 LoL 211 .41
LOP 100.89

P -19.26

OLA -2.83
L-1 TIME
2147.37
4966.76
18R9.23
4700.14
16R%.06
4477.07

LAUNCH DATE APR 12 1967
HELIOCENTRIC CONIC
RL 149.9% LAL
RP 1007.56 LAP 1.58
RC 112,475 GL -8.98
PLANETOCENTRIC CONIC
C3 23.354 VvHL 4.833
LNCH AZMTH LNCH TIME
30.00 9 32 26
30.00 36
100.00 52 5
100.00 59
110.00 56
110.00 11
DIFFERENTIAL CORRECTIONS
TOE-2.4564 TRA 4.8386 T1C3-2.102%
ROE -.1129 RRA .B%65 RC3 -.2329
FOE-2.8829 FRA 4,90%3 F(>-1.16358
B0E 2.4590 BRA 4.9138 BC3 2.1150

-.00 L&¢ 201.41
LOP 104.13

W -18.19

oLA -3.63
L-1 TIME
2139.09
5008 .49
1882.17
4740.64
1680.72
4514 .83

27.52%
38.131
35.53

Vi
vP
ZAL

RAL 164 .83
INJ LAT
-18.57

20.05
-19.5%9
21.08
-22.31
23,82

BAu  .6322
FAu .04581
8spP 20660
Fsp -2638

vL  27.511
ve 38.127
7AL  35.09

RAL 16%.12
INJ LAT
-18.18

21.09
-19.22
22.14
-21.98
24.97

BAU  .6443
FAU .04082
8sP 21170
FSP -2454

27.496
3A.123
34,65

viL
vP
7AL

RAL 165.39
INJ LAT
-17.88
22.04
-18.94
23.12
-21.78
26.03

BAU .6543
FAU .03609
esP 21637
Fsp  -2279

vL 27.480
ve 3a.117
ZAL 34,20

RAL 165.71
INJ LAT
-17.67

22,90
-18.74
24.02
-21.62
27.01

8AU .6603
FAU .03145
BsP 21988
Fse -210%

FLIGHT TIME 214.00

CISTANCE 577.420

57

CAL  B.47 AZL 91.10 MCA 253,01 SMA 131.08
CAP 5,82 AZP B9.68 TAL 142.49 TAP 35.%50
ZAP 140,62 ETS 333.14 ZAE 123.83 ETE 194.80
RAC 6567.8 VEL 11.856 PTM 2.10 veP 5,191
INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
38.9% 25.27 111.77 9 4% 38
211, 25.72 69.58 22 14 13
19,32 24.83 113.04 1121
191.89 2%.29 68.30 23 31 43
2.00 23.48 116.60 12 5 53
174,13 24.00 64.73 24 37 2}
MIO-COURSE EXECUTION ACCURACY
SGT 6330.1 SGR 1389.9 SG3  742.0
RRT .9727 RRF .9593 RTF .9891
SC8 6483.0 R2Y -.0225 R13 .9R89
sG] 6475.2 SG2  317.8 THA 12,17
FLIGHT TIME 216.00
OISTANCE 583.437
GAL  B8.76 AZL  91.27 HCA 256.25 SMA 130.98
GAP  6.34 AZP B9.70 TAL 141,99 TAP 38,24
ZAP 143,29 €TS 332.17 ZAE 122.82 ETE 193.48
RAD 6567.8 VEL 11.908 PTH 2.12 vHP 5,416
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
38.00 26.29 112.09 9 53 30
214.5%9 27.214 mMm.66 22 8 47
18,46 25.83 113.3% 11 9 36
194,67 26.80 69.39 23 26 36
1.35 24,45 116.86 12 12 19
176.69 25.5%3 65.86 24 33 16
MIO-COURSE EXECUTION ACCURACY
SGT 6490.2 SGR 1268.4 S(3 688.7
RRT .9649 RRF .9491 RTF ,98R9
$6B 6613.0 R23 -.0286 R13 .9886
SG1 6604.9 5C2 327.%5 THA 10.T1
FLIGHT TIME 218.00
DISTANCE 5A9.413
GAL  9.07 AZL  91.43 HCA 253.49 SMA 130.88
CAP 6,87 AZP BR9.74 TAL 141.48 TAP 40.97
ZAP 145.80 ETS 331,18 7A€ 121.87 ETE 192.35%
RAD 6567.9 VEL 11.966 PTH 2.13 vHP  5.6%9
INJ LONG  INJ RT ASC INJ AZMTH INJ TIME
3r.27 27.44 112.33 10 0 58
217.40 20.8) T1.76 22 4 2
17.82 26.97 $13.87 11 16 42
197,40 28.43 T0.51 23 22 15
.90 25.5% 117.04 12 18 30
119.22 21.19 67.01 24 29 4R
MI0-COURSE EXECUTION ACCURACY
SCT 6631.7 SGR 1152.6 S63  638.6
RRT .9951 RRF  .9370 RTF .98R7
SGB 6731.1 R23 -.0330 R13 .9884
SG1 6722.6 S62 336.7 THA  9.45%
FLIGHT TIME 220.00
DISTANCE 3595.34)
GAL  9.40 AZL 91.59 MCA 262.72 SMA 130.77
CAP  7.42 AZP 89.80 TAL 140.95 TAP 43.68
ZAP 148.14 ETS 330.14 ZAE 120.99 €TE 191.40
RAD 6567.9 VEL 12.030 PTH 2.1% vWP  5.920
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
36.76 28.71 112.49 10 8 S
220.16 30.57 12.87 22 0 O
17,38 28.23 113.72 11 23 27
200.07 30.18 71.65 23 18 34
.64 26,77 117.18 12 24 27
181.72 28.97 68.20 24 26 57
MIO-COURSE EXECUTION ACCURACY
SCT 67%6.6 SGR 1050.7 SC3  591.8
RRT ,9433 RRF .9228 RTf .9884
SGB 6837.8 R23 -.0360 R13  .9882
SG1 6829.1 $G2 345.2 THA  B.37

ARRIVAL CATE NOV 12 1367

vl 29.714
vz 35.212
CLP-146.33

INC 1.0999
APO 157.94
€7C 3¥59.12

ECC
RCA
ZAC

.2N434
1N4.22
134 .80

RAP 126.40
INJ 2 LAT
-15.45%
17,09
-16.31
17.95

€CC 1.3157
INJ 2 LONG
.66
204.29

12.07
.49

CPa -.41
PO (ST TIM
1574.3
4278.7
1313.4
4014.9
11n3.n -18.56 354 .88
3798.1 2n.22 166.04
ORBIT CETERMINATION ACCURACY
ST 3N35%,9 SR — 499.8 S5 21N4.5
CRT .9363 CRS -.9072 (ST -.99T1
LSA 372N,7 MSA 226.7 5S4 12.4
€Ll 3071.9 EL2 1T73.5 ALF 8.79
14 1967

ARRIVAL CATE NOV

vl 29.714
v2 35.220
CLP-148.83

INC 1.2689
APO 158.36
ETC .84

(144
RCA
ZAC

.20900
103.61
138.17

€CC 1.336N
INJ 2 LONG
30.74
207.06
11.24
187.16

CPA .12
PO (ST TIM
15%9.0
4323.6
1299.6
4058.3
1092 .4 -18.20 354.26
3838.2 21.49 169.27
ORBIT DETERMINATION ACCURACY
ST 3165.1 SR 436.2 SS 2060.4
CRT .9076 CRS -.B738 (ST -.597%
LSA 3795.0 MSA 226.0 SSA 12.5
ELY 3189.8 €12 181.7 ALF 7.15

RAP 127.36
INJ 2 LAY
-15.03
18.26
-1%.89
19.14

ARRIVAL CATE NOV 16 1367

vl 29.714
v2 3s.227
CLP-t51.17

€CC
RCA
7A€

21344
1n2.94
137.33

INC
APO
ETC

1.4334
168.81
2.40

ECC 1.3344
INJ 2 LONG
30.04
209.77
10,62
169.77
1085.1 -17.9% 353,43
38771 22.69 171.66
ORBIT DETERMINATION ACCURACY
ST 3282.1 SR 380.8 S5 201}3.8
CRT .RBTA CRS -.B8330 CST -.997A
LS54 3B62.8 MSA 225.2 554 12.%
ELl 329R.7 ELZ 188.3 ALF 5.77

CPA 1.69

PO (ST TIM
1547 .4
4366.8
1289.2
4100.1

RAP 128 .44
INJ 2 LAT
-t4.70
19.34
-15.%9
20.2%

ARRIVAL OATE NOV 1B 1967

vl 29.714
ve 35.233
CLP-153.38

L21827 INC 1.5945
102.22 APO 159.31
136,33 ETC 3.79

ECC
RCA
7AC

ECC 1.3843

INJ 2 LONG
29 .54
212.42
10.2)
192.34

OPA  2.51 RAP 129.64
PO CST TIM INJ 2 LAT
1539.1 -14.47
4408.5% 20,34
1282.2 -15.38
4140.6 21.28
1080.7 -17.81 353.%8
3914.9 23.80 174.02
ORBIT DETERMINATION ACCURACY
ST 3385.2 SR 333.4 S5 1963.8
CRT .B123 CRS -.TT47 CST -.99A0
LSA 3921.3 MSA 224.4 SSA 12.6
EL] 3396.0 ELZ 193.8 ALF  4.59



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH CATE  APR 13 1367 FLIGHT TIME 70,00 ARRIVAL CATE JUN 22 1967
HELIOCENTRIC (ONIC OISTANCE 120.175
RL 157,00 LaL SN LOL 2M2.39 VU 12,986 GAL 42.23 AZL 85.90 H(A 24,29 SMA 82,90 ECC .90050 INC 4.1017 vI 29.7106

RP1NH .28 LaP 1.69 LOP 226.63 vP  29.163 CAP -62.82 AZP 86.26 TAL 173,95 TAP 198.25 RCA 8.25 APO 157,55 v2 34.959
RC 174,312 (L 1.81 GP 2.61 ZAL 67.74 ZAP 39.81 ETS 1R6.48 ZAE 130.90 ETE 179.55 ZAC 163.14 ETC 90.24 C(LP 39.74
PLANETOCENTRIC CONIC

C3 472,743 vHL 21.743 OLA 1H.1T RAL 137,69 RAD 6572.3 VEL 24.373 PTH 3.32 vHP 34.082 DPA 26.58 RAP 85,71 ECC B.7R802

UNCH AZMTH (NCH TIME (-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
91,00 4 4n 3 3438.86 -21.87 126.95 52.02 T1.55 5 37 22 2R38.9 -24.19 119.04
30.0n 21 37 25  4875.33 19.97 211.50 37.62 69.50 22 58 44 427%.3 17.00 204 .08
1nn.,nn 6 12 12 3141.69 -23.81 105.80 52.73 71.37 T o4 3 2%41.7 -26.13 97.17
100.00 22 48 | 4647.72 21.89 193.99 36.85 69.12 24 5 28 047,77 18.85 1R6.51
110.00 T 44 3 28454 ,31 -28.83 B85.89 54.64 70.73 8 31 38 22%54.3 -31.18 17.47
1n.on 23 32 39 4507,87 26.83 181.26 34.72 67,98 24 47 47 3907.9 23.60 173,54

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY

TOE .T7836 TRA-2.3595 1(3 -.0981 BAu .6202 SGT BOA.5 SGR 465.0 SG3 20.4 ST 2R6.4 SR 432.7 s5 275.3

ROE-1.6294 RRA -.6436 RCY -.0005 FAU .010%6 RRT ,0756 RRF -,068) RTIF -.605% CRT -,6362 CRS -.6514 CST .9972

FOE -.2626 FRA ,7548 FC3 -.0193 BSP 1901 S8 932.6 R23 .0001 R13 -.605%59 LSA 532.9 MSA 246.6 554 14.2

80E 1.8106 BRA 2.4457 BC3 .09A1 FSP -41 561 809.6 562 463.0 THA 3. 70 EL! 478.9 EL2 199.6 ALF 1]8.14

LAUNCH CATE APR 13 {967 FLIGHT TIME T72.00 ARRIVAL DATE JUN 24 1967
HELIOCENTRIC CONIC DISTANCE 125.013
RL  150.00 LAL -.00 LOL 202.39 VI 13,852 GAL 39.88 AZL B6.T1 WCA 27.47 SMA 84,12 ECC .ATAROD INC 3.2948 vi 29.706

RP  108.32 LAP 1.52 LOP 229.82 vP 29.543 GAP -60.12 AZP 87,08 TAL 173.03 TAP 200.50 RCA 10.20 APO 158,04 v2 34.986
RC 101.881 GL 1.68 GP 2.66 ZAL 66.28 ZAP 38.28 ETS 186.71 ZAE 130.67 ETE 179,26 ZAC 162.92 £7C 84.75 CLP 38.20
PLANETOCENTRIC CONIC

€3 435.205 vHL 20.862 OLA 17.6]1 RAL 139.10 RAD 6572.2 VEL 23.590 PTH 3.30 vHP 32.931 DPA 26.76 RAP B7.5% ECC B.1624

LNCH ATMTH  LNCH TIME L-1 TIME INJ LAY INJ LONG  INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
90.00 4 5 27 3409.82 -22.48 125.04 52.84 2.3 5 48 16 2809.8 -24.69 117.07
90.00 21 37 24 4889.75 20.31 21z2.42 38.58 69.84 22 56 54 4289.7 17.38 204.97
100.00 623 4 3114.37 -24.39 103.98 53,51 72.16 T 14 58 2514.4 -26.60 95.87
100.00 22 48 28 4660 .43 2e2.20 194,81 37.83 69.45% 24 6 8 4060 .4 19.20 187.30
110.00 7 53 5) 2830.31 -29.36 84.22 55.33 71.65 8 41 1 2230.3 -31.5%8 15,72
110.00 23 3410 4517.26 21.07 181.88 35.76 68.28 24 49 27 3911.3 23.87 174.17

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT ODETERMINATION ACCURACY

TDE .8B0B9 TRA-2,3845 TC3 -.1051 BAU  .6115 SGT B44.8 SGR  472.1 SC¢3} 21.9 ST 303.3 SR 437.2 8s 291.3

ROE-1.57A9 RRA -.6474 RC3 -,0001 FAU .010%4 RRT .0804 RRF -.0726 RTF -.6234 CRT -,6394 CRS -.6596 (ST ,9973

FOE -.2797 FRA ,7824 FC3 -.0210 8P 2000 568 967.8 R23 .0000 R13 -.6238 LSA  550.9 MSA 253.7 SSA 14.4

B0E 1.7741 BRA 2.4708 8C3 .1051 FsSP -45 SG1 B46.1 SG2 469.9 THA 3. 172 EL! 489.T7 €L2 208.2 ALF 119.84

LAUNCH CATE APR 13 1367 FLIGHT TIME 74.00 ARRIVAL CATE JUN 26 1967

HELTOCENTRIC CONIC CISTANCE 130,008

RL 150.00 LAL -.00 LOL 202,39 VI 14,675 GAL  37.80 AZL B7.36 HCA 30,65 SMA  B8%5.39 ECC .85617 INC 2.6442 v1 29.706

RP 1NR.36 LAP 1.35 LOP 233,02 VP 29.922 GAP -57.56 AZP A7.72 TAL 172.09 TAP 202.74 RCA 12.28 APO 158.50 v2 34.973
RC 99.45%4 G 1.53 GP 2.72 ZAL 64 .87 ZAP 36,78 ETS 1R6.95 ZAE 13N.49 ETE 178.9%5 ZAC 162.54 ETC 79.37 CLP 36.69
PLANETOCENTRIC CONIC

C3 401,855 vHL 20.021 OLA 17,04 RAL 140,47 RAD 6572.1 VEL 22.85] PTH 3.27 vHP 31.818 OPA 26.93 RAP B3.43 ECC 7.5971
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 s 23 33R0,48 -23.07 123.09 53.56 3.1 5 58 53 2780.5% -25.17 115.08
9n .00 21 31 10 4303,62 20,64 213.3 39.47 10,17 22 58 53 4303.6 17,75 205.82
100.00 6 33 39 3086.67 -24.96 102.11 54,19 72.99 725 6 2486.7 -27.05% 93.93
100,00 22 48 44 4672.,66 22.49 195,60 38.74 69,77 24 6 37 4072.7 19.53 188.06
110.00 8 325 2805.83 -29.87 82.50 55,90 12.55 8 50 11 2205.8 -31.96 73.91
110.00 23 38 28 4526.27 27.29 182.49 36.73 68,37 24 50 54 3926.3 24.13 174.74
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURALY ORBIT DETERMINATION ACCURACY
TOE  .B277 TRA-2.4102 TC3 -.1123 BAU .6020 SCT 8H82.5 SGR 47R.6 503 23.6 ST 321.1 SR 441.3 SS 3n7.6
ROE-1.%284 RRA -.6495 RC3 .0003 FAU .01052 RRT .085&4 RRF -.0774 RTF -.6409 CRT -.6421 (RS -.6668 (ST .9973
FCE -.2970 FRA ,8103 F(C3 -.0227 BSP 2110 SGB 1004.0 RZ3 -.0002 R13 -.6413 LSA 569.6 MSA 260.4 SSA 14.7
BOE 1.73R81 BRA 2.4962 6C3 .1123 FsP -49 SG1 883.9 562 476.2 THA 3.74 ELl S0N.A €L2 216.9 ALF 121.64
LAUNCH DATE APR 13 1967 FLIGHT TIME 76,00 ARRIvAL DATE JUN 28 1967
HELIOCENTRIC CONIC OISTANCE 135.149
RL  150.00 LaAL -.00 LOL 202.39 vL 15.455 GAL 35.92 AZL 87.89 HCA 33,83 SMA 86.70 ECC .A3286 INC 2.1155 v1 29.706

RP  10R.40 LAP 1.17 LOP 236.21 vP 30,298 (AP -55.13 AZP B8.25 TAL 171.14 TAP 204,98 RCA 14.49 APD 158.91 v2 34.960
RC 97.034 GL 1.37 ¢P 2.78 ZAL 63.50 ZAP 35.30 ETS 187.21 ZAE 130,37 ETE 178,61 ZAC 161.99 ETC T74.20 CLP 35.21
PLANETOCENTRIC CONIC

€3 369.373 VML 19.219 OLA 16,46 RAL 141.77 RAD 6572.0 VEL 22.15! PTH 3.24 vHP 31, Td1 OPA  27.09 RAP 91.34 ECC 7.07R%
LNCH AZMTH LNCH TIME -] TIME INJ LAT INJ LONG  INJ RT ASC INJ ATMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 s13 21 3350.80 -23,65 121.11 54.16 73.95 6 912 2750.8 -25.62 112.99
30.00 21 36 46 4916,93 20,94 214.16 40.28 10.49 22 58 43 4316.9 18.09 2N6.65
100.00 6 43 58 30%a8.57 -25.5%0 100.20 54,75 73.8% T 34 57 2458.6 -27.47 391.95%5
100 .00 22 48 50 46684.39 22.76 196.37 39.58 10.08 24 © 54 4084 .4 19.84 188.79
110.00 8 12 44 2780.8% -30.37 80.72 56,36 73.43 85 2180.8 -32.33 72.0%
110.00 23 36 34 4534 .88 27.51 183.06 37.62 68.85 24 52 8 3934.9 24.38 175.29
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE .B487 TRA-2,4338 7(C3 -.119% BAU .590) SGT 920.6 SGR  484.7 503 25.3 sT 340.2 SR 444.7 558 324.6
RCE-1.4777 RRA -.6500 RC3 .0009 FAU .01053 RRT .0893 RRF -.0818 RTF -.6580 CRT -.6459 (RS -.6739 (ST ,9973
FCE -.3149 FRA  .R3A3 F(3 -.0247 BSP 2298 SGB 1040.4 RZ2) -.0009 R13 -.65R4 LSA 589.6 MSA 266.5 SSA 14,9
BCE 1.7N041 BRA 2.5191 BC3 .1195 FSP -54 561 922.0 SG2 4B2.0 THA 3.71 ELY 512.5 €12 225.3 ALF 123.62
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 13 1967 FLIGHT TIME 78.00 ARRIVAL CATE JUN 30 1367
HELIOCENTRIC CONIC CISTANCE 1477.428
AL 150.00 LAL SN LOL 202.39 VL 16.195 GAL  34.21 AZL BA.35 HCA  37.02 sMa  B8.NS ECC .ANSNA INC 1.6437 VI 29.710¢
RP  INR .44 LAP .93 LOP 239.33 vP 31,667 GAP -52.83 AZP B8.68 TAL 170.19 TAP 2n7.21 RCA  16.R1 APO 153.29 v2  34.347
RC 94.621 GL 1.210 6P 2.85 ZAL 62.17 7AP 33.8% E£75 187.51 ZAE 130.31 ETE 17R.25 7AC 161.29 ETC  639.31 CLP 33.7%

PLANE TOCENTRIC CONIC
€3 34M,483 VWL 184.4%2 OLA 15.868 RAL 143.02 RAC 6571.9 VEL 21.489 PTH 3.21 VHP 29.639 DPA 27.23 RAP 33.28 ECC 6.6035

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
9n.0n 5 23 53 332n.75% -24.20 119,08 54,64 T4.82 6 19 14 2ren.? -26.n% 110.90
9n.0n 21 36 13 4329.67 21.23 214.99 41.02 .81 22 S8 22 4329.7 18,42 207 .44
1nn.nNn 6 54 2 3030 .04 -26.03 98.24 55.19 74,76 T 44 32 2430.0 -27.87 89.93
1N.0n 22 48 45 4695.61 23.02 197.10 40.34 70.38 24 1 1 4N095.6 2n.13 189.49
11n.00 8 21 %0 275%5.36 -30,.84 78.89 56.70 74,48 3 7 45 2155.4 -32.66 .14
11n.0n 23 31 27 4543.06 2r.m 183.62 38,43 69.13 24 53 10 3343.1 24.61 175 .81

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT CETERMINATION ACCURACY

TCE .A669 TRA-2.4613 TC3 -.1272 BAU .5789 SCT 961.0 SGR  490.2 SG3 27.2 ST 359.8 SR 447.5 S5 Ja1.8

RCE-1.4270 RRA -.6490 RC3  .0015 FAU .01054 RRT .0944 RRF - .0870 RTF -.6745 CRT -.6478 (RS -.6798 (ST L9972

FOE -.3329 FRA .A669 FC) -.0268 BSP 2434 s¢8 1078.8 R23 -.0012 R13 -.6749 LSA 610.0 MSA 272.4 SSA 15.1

BCE 1.6696 BRA 2.5445 BC) .1272 FSP -59 $G1  962.5 SC2 48T.Z2 THA . EL]  524.4 EL2 233.9 ALF 125.62

LAUNCH DATE APR 13 1967 FLIGHT TIME 80.00 ARRIVAL CATE JuL 2 1967
HELIOCENTRIC CONIC DISTANCE 145.837
RL 150.00 (AL -.00 LOL 202.39 VL 16,895 GAL 32.63 AZL 88.74 HCA 401,20 SMA B9.42 ECC 78433 INC 1.2567 vi  29.706
RP 108 .48 LAP L81 LOP 242.58 vP  31.028 (AP -80.6% AZP 89.04 TAL 169.24 TAP 209.44 RCA 19.23 APO 159.62 vZ2 34.935%

RC 92.217 6L 1.03 GP 2.92 2AL 60.89 ZAP 32.43 ETS 187.83 ZA€ 130.30 €T€ 177.R7 ZAC 160.46 ETC 64.76 CLP 2.3
PLANETOCENTRIC CONIC

€3 313.934 VHL 17.718 DLA 15.29 RAL 144.22 RAD 6571.8 VEL 20.863 PTH 1.18 vHP 28.688 OPA 27.35 RAP 95.25 ECC 6.1666
LNCH AZMTH LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 34 9 3290.30 -24.72 1+17.00 55.01 75.74 629 0 2690.3 -26.44 108.76
90.00 21 35 30 4941 .84 21.%0 215.78 41,68 .11 22 57 %2 4341 .8 18.72 208.20
100.00 7 3% 3001 .06 -26.53 96.24 55.53 75.70 7 53 52 2401 .1 -28.24 a7.85
100.00 22 48 29 4706.32 23.26 197.80 41.02 70.68 24 6 56 4106.3 20.4} 190.16
110.00 A 30 4) 2729.34 -31.30 77.00 56.92 75.51 9 16 11 2129.3 -32.97 68.18
110.00 23 38 8 4550 .80 27.89 184.14 39.16 69.39 24 33 %9 3950.8 24.8) 176.31
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .BB4] TRA-2.4874 TC3 -.1351 BAU L5671 SGT 1003.1 SR 495.1 SC3 29.1 ST 380.2 SR 449.8 55 359.4
ROE-1.3763 RRA -.6466 RC3 .0023 FAU .01056 RRT .0998 RRF -.0924 RTf -.6903 CRT -.6430 (RS -.6851°CST. .9971
FOE -.3512 FRA .8961 FC3 -.0291 BSP 2573 s¢8 1118.6 R23 -.0016 R13 -.6907 LSA 631.3 MSA 278.0 $54A 15.3
BOE 1.63%8 BRA 2.5700 8C3 .1351 FsP -64 SG1 1004.7 562 491.9 THA 3,71 EL] 536.7 ELZ 242.4 ALF 127.70
LAUNCH DATE 4PR 13 1967 FLIGHT TIME 82.00 ARRIVAL CATE JuL 4 1967
HELTOCENTRIC CONIC DISTANCE 151,366
AL 150.00 LAL S.00 LOL 202.39 vL 17.557 GAL 3117 AZL 89.09 HCA 43,38 SMA 9N.82 ECC LT6NT6 INC  .9122 Vi 29.716
RP  11A.51 LAP L63 LOP 245.76 vP 31,380 CAP -48.57 AZP B9.34 TAL 168.30 TAP 211.67 RCA 21.73 APO 159.91 VvZ 34.923
RC B89.824 GL .81 GP 3.00 ZAL 59.65 ZAP 31.03 ET5 18R.19 7AE 130,35 €TE 177.45 ZAC 159.49 ETC 60.56 CLP 30.90

PLANETOCENTRIC CONIC
C3 289.%26 vHL 17.01% OLA 14,70 RAL 145.36 RAC 6571.7 VEL 20.269 PTH 3,15 VHP 27.708 DPA 27.45 RAP 97.24 ECC 5.7649

LNCH AZMTH LNCW TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.0n 5 44 10 3259.41 -25.22 114.88 55.27 76.69 6 38 29 2659 .4 -26.81 106.57
9N .00 21 34 37 4953 .43 21.7% 216.93 42.27 71,41 22 57 10 4353.4 19.01 208.93
100.00 713 2% 2971.58 -21.01 94.18 55.74 76.68 8 2 56 2371.6 -28.57 RS.72
1nn.0n 22 48 3 4716.49 23.49 198.47 41.62 70.96 24 6 40 4116.5 20.67 130.81
110.00 8 39 20 2102.76 ~-31.74 75.0% 57.03 76.59 9 24 22 2102.8 -33.26 66.15
110.00 23 38 37 4558 .08 28.06 184,64 39.81 69.63 24 54 36 39%8.1 25.03 176.77
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACK ORBIT DETERMINATION ACCURACY
TOE .9007 TRA-2,5146 TC3 -.1433 BAU .5546 SGT 1046.9 SGR  499.5 SG3 31.3 ST 4an1 .4 SR 451 .4 S5 377.5%
RDE-1.3257 RRA -.6429 RC3 .0032 FAU .010%9 RRT .105% RRF -.0981 RTF -.7057 CRT -.6498 (RS -.6898 (ST .99€9
FOE -.3699 FRA .92%8 F(3 -.0317 BSP 2720 508 1159.9 R23 -.0021 R13 -.7061 LSA 6%53.5 MSA 2B3.0 5SA 15.5
BOE 1.6027 BRA 2.5955 8C3 .1433 fsP -10 $G1 1048.6 562 495.9 THA 3.7 EL1  543.7 £L2 250.6 ALF 129.87
LAUNCH DATE APR 13 1967 FLIGHT TIME B84.00 ARRIVAL DATE JuL 6 1967
HELTOCENTRIC CONIC CISTANCE 157.009

RL  150.00 LAL -.00 LOL 202.39 VL 1A.184 GAL 29.81 AZL 89.39 MCA 46.55 SMA 92.23 ECC .T3653 INC .60164 VI 29.106
RP  108.5%5 LAP 44 LOP 248.94 VP 31.722 GAP -46.59 AZP 89.58 TAL 167.36 TAP 213.91 RCA 24.30 APO 160.16 v2 34.911
RC B87.444 CL .59 6P 3.08 ZAL S8.4%5 ZAP 29.65 ETS 188.58 ZAE 130.45 ETVE 177.00 ZAC 15R.40 ETC 56,73 CLP 29.30
PLANETOCENTRIC CONIC )

C3 267.05% VML 16.342 OLA 14.10 RAL 146.45 RAD 6571.6 VEL 19.707 PTH  3.12 vHP 26.756 DPA 27.53 RAP 99.26 ECC 5.395]

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
90 .00 5 53 5% 3228 .05 -25.70 112.70 55.41 77.68 6 47 43 2628.0 -27.14 104.33
90.00 21 33 34 4964 .45 21.99 217.2% 42.77 71.69 22 %6 18 4364.5 19.28 209.62
100.00 7 22 44 2941.%9 -27.46 92.06 85.84 7.7 8 11 46 2341.6 -20 .88 B}.55
100.00 22 47 26 4726.14 23.70 199.11 42,15 71.23 24 612 4126.1 20.92 191.42
110.00 8 47 45 2675.60 -32.15% 73.04 57.02 7.7 9 32 20 2075.6 -33.%1 64.07
110.00 23 38 54 4564 .90 28.23 185,10 40.37 69.87 24 54 59 3964.9 2%.22 177.22

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE  .9167 TRA-2.5415 TC3 -.1516 BAU 5415 SCT 1092.2 SGR  503.3 SC3 33.5 ST 423,6 SR 452.4 SS 396.1

RCE-1.2753 RRA -.6379 RC3 .0043 Fau .01063 RRT .1113 RRF -.1040 RTF -.7205 CRT -.6502 CRS -.6940 ST .996A

FCE -.3890 FRA .9560 F(3 -.0345 B8SP 2876 s68 1202.6 R23 -.0026 R13 -.7209 LSA 676.8 MS5A 2R7.6 554 15.7

B0E 1.57N5 BRA 2.6203 BC3 .1517 FSP ~-76 SG1 1094.0 5G2 499.3 THA 3. ELl  563.3 EL2 25R.5 ALF 132.11
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE  APR 13 19€7 FLIGHT TIME 8€.00 ARRIVAL CATE LuL R 13€7
HECITCENTRIC CONTC CISTANCE 162,753
oo 180,90 L8y SN L 202,33 VU IB.TT6 CAL 2R.54 AZL A9.67 MCA  43.73 SMA  93,6€ ECC .T1241 INC L3311 vi  29.70&
WP 1ML 89 (AP <25 LOP 252.12 VP 32.053 CAP -44.70 AZP 89,79 TAL 166.42 TAP 216.15 RCA 2€.94 APG 160.38 v2 134.899
#C HS.NTA (L .35 e 3.17 ZaL 87.30 7AP 2829 ET5 1R9.03 ZAE 131.62 ETE 176.52 7AC 157.22 €7C 53.2% CLP 28.12

PLANE TOLENTRIC (ONIC
(3 246.359 VML 15.696 CLA 13.49 RAL 147.49 RAC 6571.4 VEL 19.175 PTH 3.09 vHP 25,833 CPA  27.59 RAP 103.29 ECC $5.N545

LNCH AZMTH LKCH TIME  L-] TIME INJ LAY INJ LONG  INJ RT ASC  INJ AZMTM  [NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
.00 6 3 26 3196.16 -26.14 111,47 55.43 18.71 6 56 42 2596.2 -27.44 102.05%
IN.nn 21 32 21 4374.92 2z2.21 217,94 43,19 T1.97 22 5% 16 4374.9 19,54 210.29
1N .0N 7 31 80 2911 .04 -27.89 89.89 55.82 T8.78 8 20 21 2311.0 -29.15% R1.32
1an.nn 22 46 37 4735.27 23.%0 199,72 42.%9 71.49 26 5 32 4135.3 21.15% 192 .01

11n.nN0 A %5 57 2647.82 -32.53 m.97 56.88 TR .A8 3 4N 5 2N47.R -33.712 61.93
110,00 23 3R 59 4571.26 2R .37 185,54 40.85% m.08 24 55 10 3571.3 25.40 177.63
TIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CORBIT CETERMINATION ACCURACY

TCE  .9318 TRA-2.56A3 T(3 -.1602 BAU .%279 56T 1139.3 SR 506.5 SG) 36.0 ST 446.7 SR 452.8 55 415.1

RCE-1.22%0 RRA -.6318 RC3 ,0056 FAU .01N70 RRT 1174 RRF -,1103 RTF -.7347 (RT -.65N2 (RS -,6978 (ST .9965

FCE -.47MAS FRA ,9A68 F(3 -.N0376 BSP 3136 SGB 1246.8 R23 -.0032 R13 -.73%1 L54 01,1 MSA  291.7 sS4 15.9

BCE 1.5391 BRA 2.,6449 BC) .1603 FsP -82 SCI 1141.3 562 %N2.1 THa 3. n EL! 577.8 EL2 266.70 ALF 134,41

LAUNCH OATE APR 13 13967 FLIGHT TIME 88,00 ARRIVAL CATE JuL 10 1967
HELIOCENTRIC CONIC CISTANCE 168.609

AL 150,00 LAL -.00 LOL 202.39 VU 19.336 GAL 27.34 AZL 89.92 HCaA 52.90 SMA  95.N9 ECC .6AR49 INC .0791 v1I 29.1106

RP 1R .62 LAP 06 LOP 255.23 vP 32,372 CAP -42.89 A7P 89.95 TAL 165.50 TAP 218.40 RCA 29.62 APO 160.56 v2 34.888

RC 82.729 6L .09 oP 3.28 7AL 56.18 ZAP 26.95 ETS 189.53 ZAE 131.86 ETE 176.N0 ZAC 155.94 ETC 50.10 CLP 26.77

PLANETOCENTRIC CONIC
C3 227.288 vHL 15.076 DLA 12.87 RAL 148.48 RAD 6571.3 VEL 18.671 PTH 3.06 vHP 24.936 CPA 27.64 RAP 103.3% ECC 4.7406
LNCH ATMTH UNCH TIME L-] TIME INJ LAT INJ LONG  INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 12 42 3163.71 -26.55% 108.19 55,34 19.79 T 526 2363.7 -2r1.m 99.71
90.0n 21 3 %6 4984 .84 22.42 218.%9 43.5%4 12.23 22 54 | 4384 .8 19.78 210.91
100.00 T 40 43 2879.89 -28.28 87.66 55.68 79.89 8 2R 43 2279.9 -29.39 79.03
100.00 22 45 37 4743.89 24.09 200.29 42.95 71,74 24 4 4 4143.9 21.37 192.9%%
110.00 9 3 % 2619.39 -32.89 68.82 36.63 80.11 9 47 37 2019.4 -33.90 59.73
110.00 23 38 91 4577.15 28.5%1 185,94 41.2% .29 24 5% 9 3977.2 2%.56 178.01t
CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .9464 TRA-2.,5945 TC3 -.1689 BAU .5137 SCT 1188.2 SCGR 509.0 SG3 38.6 ST 470.8 SR 452.5 85§ 434.7
ROE-1.1780 RRA -.6246 RC3 .0070 Fau .01077 RRT . 1238 RRF -.1169 RTF -,7483 CRT -.6499 CRS -.7011 (ST .9963
FOE -.4285 FRA 1.0184 FC3 -.0410 BSP 3206 SCB 1292.6 RZ) -.0040 R13 -, 74AR7 LSA 726.6 MSA  295.3 sSa 16.1
BOE 1.5087 BRA 2.6686 B8CI .169] FSP -89 SG1 1190.2 SC2 $04.3 THA 3.m €L 593.2 €L2 272.9 ALF 136,75
LAUNCH CATE APR 13 1367 FLIGHT TIME 30,00 ARRIVAL OATE JUL 12 1967
MELIOCENTRIC CONIC CISTANCE 174,953
RL  130.00 LAL SN0 LOL 202.39 VL 19.866 CAL 26,21 AZL  90.15 HCA 56.08 SMA 96,52 ECC .664R8A INC .1477 V1 29.106
RP  1NA .65 LAP -.12 LOP 258.47 VP 32.6R01 GAP -41.16 AZP 90.N8 TAL 164.58 TAP 220,66 RCA 32.35 APO 160.70 v2 34.877
RC 80.398 oL -.18 ¢P 3.38 ZAL  55.11 ZAP 25.63 ETS 190.10 ZAE 131,15 ETE 175,44 ZAC 154.58 €7C 47.27 CLP 25.42

PLANETOCENTRIC CONIC
€3 209.707 vHL 14.4R1 OLA 12.2% RAL 149,42 RAD 6571.2 VEL 1R.194 PTH 3.02 VHP 24.064 OPA 27.66 RAP 105.42 ECC 4.4%12
LNCH AZMTH  LNCH TIME (-1 TIME INJ LaAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [INJ 2 LAT INJ 2 LONG

30,00 6 21 46 3130.686 -26.93 105.84 55.12 80,91 T 13 87 2530.7 -21.91 97.3¢
90.00 21 29 21 4994 .29 22.61 219.22 43.80 72.49 22 52 35 4394.2 20.00 211.81
100.00 7T 49 23 2848 .11 -2R.64 85.37 55.43 81.05 8 36 5 2248 .1 -29.%8 76.69
1nn.on 22 44 2% 4752.03 24.26 200,83 43,22 T1.98 2¢ 3 37 4152.0 21.57 193.07
110.00 9 11 46 2590.29 -33.21 66.61 56,25 a1.38 9 54 57 1990.3 -34.04 57.47
110.00 23 38 N 4502 .61 28 .63 186,32 41.56 70,48 24 54 54 3982.6 2.1 178.36
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .9601 TRA-2.6199 TC3 -.1778 BAU .4991 SGT 1238.8 SGR  511.0 50) 41.4 ST 495.8 SR 45] .4 SS 454.9
ROE-1.1252 RRA -.6163 RC} .00RT FAU .01087 RRT .1305 RRF -.1239 RTF -.7614 CRT -,6492 CRS -.7041 CST ,996N
FOE -.4430 FRA 1,0507 FC3 -.0449 BSP 3383 SGB 1340.1 R23 -.0047 R13 -.7618 LSA  753,2 MSA 298.3 sS4 16.2
B0E 1.4792 BRA 2.6914 BC3 .1780 FspP -97 SG1 1241.0 S62 505.7 THA 3.m ELl 609.6 EL2 279.3 ALF 139.11
LAUNCH CATE APR I3 1367 FLIGHT TIME 92.00 ARRIVAL DATE JuL 14 1967
HEL IOCENTRIC CONIC DISTANCE 180.584
RL  150.00 LaL -.00 LOL 202.39 VL 20.366 GAL 25.14 AZL 90,36 HCA 59.25 SMA 97.96 ECC .64164 INC .3615 vi 29.706
RP  108.69 LAP -.31 LOP 261.64 VP 32.97% GAP -39.50 AZP 90.18 TAL 163,68 TAP 222,93 RCA 35.10 APO 16M1.A1 v2 34.867
RC 78,089 (L -.48 GP 3.50 ZaL 54,08 ZAP 24.33 E7S 190.75 ZAE 131.52 ETE 174,83 ZAC 153,14 ETC 44.72 CLP 24.10

PLANETOCENTRIC CONIC
€3 193.497 vHL 13.910 OLA 11.61 RAL 150.30 RAD 6571.1 VEL 17.743 PTH  2.99 wWP 23.217 OPA 27,67 RAP 107,51 ECC 4,1845
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 30 37 3096.95 -27.27 103.43 54.79 82.07 T 22 14 2496.9 -28.09 94 .86
90.00 21 27 33 5003.17 22.79 219.81 43.98 72.73 22 50 % 4403.2 20.22 212.08
100.00 7 57 5t 2815,64 -28.96 83.01 55.06 82.2% B 44 46 2215.6 -29.73 T4.29
100.00 22 43 1 47%9.71 24.42 201.35 43,42 2,20 24 2 20 4159.7 21.76 193.56
110.00 9 19 23 2560 .48 -33.49 64,33 55.76 82.70 10 2 4 1960.5 -34.13 55.15%
110.00 23 31 87 4587,64 28.7% 186.66 a4.79 70.66 24 54 25 3987.6 25.84 178.69
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY
TOE .9736 TRA-2.6441 TC3 -.1867 BAU 4838 SGT 1291.1 SGR  512.3 SC3 44.4 sT 521.8 s’ 449.7 ss 475.6
ROE-1.0758 RRA -.6072 RCY .0106 FAU .01098 RRY .1374 RRF -.1314 RIF -, 774} CRT -.6484 (RS -.7066 (ST .99%8
FOE -.4702 FRA 1.083T FC3 -.0491 BSP 3578 568 1389.0 R23 -.0057 R13 -.7744 LSA TA1.1 MSA 30N.7 Ssa 16.4
BCE 1.4510 BRA 2.7129 8C3 L1870 FSP  -105 SG1 1293.3 S62 506.5 THA 3.69 ELI 627.2 EL2 284.8 ALF 141.48

6n



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3.1967)

LAUNCH CATE APR 13 1967
HELIOCENTRIC CONIC
RL 150.00 LAL
RP  1N8.T2 LAP -.50
RC 15.805 (L - .80
PLANETOCENTRIC CONIC
C3 17R.548 VHL 13.362
LNCH AZMTH  LNCH TIME
9n .00 6 39 17
90.00 21 25 33
100.00 8 & 7
100.00 22 4l
110.00 9 26
110.00 2y
CIFFERENTIAL CORRECTIONS
T0E .9864 TRA-2.6671 TC3 -.19%6
ROE-1.0269 RRA -.5973 RC3 .0128
FOE -.49231 FRA 1.1177 F(3 -.0%539
BOE 1.4239 BRA 2.7332 BC3 .1961

-.00 LOL 202.39
LOP 264.81

P 3.63

oLa 10,97
L-1 TIME
3062.54
5011.69%
2782.47
4766.96
2%29.92
4592.27

LAUNCH DATE APR 13 1967.
HELTOCENTRIC CONIC
RL 1%0.00 LAL -.00 LOL 202.39
RP 10A.75 LAP -.68 LOP 267.98
RC T73.%49 6L -1.14 GP 3.1
PLANETOCENTRIC CONIC
C3 164.76% vHL 12.836 OLA 10.32
LNCH AZMTH LNCH TIME L-1 TIME
90.00 6 47 45 3027.39
90.00 21 2319  5019.74
100.00 8 14 13 2748.53
100.00 22 39 32 4T73.83
110.00 9 34 5 2498.%9
110.00 25 36 9  4%96.9%3
OIFFERENTIAL .CORRECTIONS
TOE .9940 TRA-2.6933 TC3 -.2056
ROE -.978% RRA -.5868 RCI .0152
FOE -.5141 FRA 1,1%33 FC3 -.0590
BOE 1.3947 BRA 2.756%5 8C3 .2062

LAUNCH CATE APR 13 1967
HELIOCENTRIC CONIC
RL 150,00 LAL -.0n
RP 108.77 LAP -.87
RC 71.32% 6L -1.51
PLANETOCENTRIC CONIC
€3 152.0%% vWt 12.331
LNCH AZMTH LNCH TIME
90,00 6 %6 3
90,00 2t 20 51
100,00 822 8
100,00 22 1 27
110.00 9 41 11
110.00 23 34 953
CIFFERENTIAL CORRECTIONS

LoL 2N2.39
LOoP 271,14
P 3.92

OLA 9.65
L-1 TIME
2991 .45
5027.48
2713.80
4780,37
2466.4%
4600 .48

TOE 1.006% TRA-2.712% TC3 -.2142
ROE -.9304 RRA -.5756 RC3 .0180
FOE -.5377 FRA 1.1891 F(C3 -.06%0
BOE 1.3707 BRA 2.7729 BC3Y .2150
LAUNCH CATE APR 13 1967
HELTOCENTRIC CONIC
RL 150.00 LAL -.00 LOL 202.39
RP 108.80 LAP -1.05 LOP 274.31
RC 69.138 6L -1.91 CP 4.09
PLANE TOCENTRIC CONIC
C3 140,342 vHL 11.847 DLA  8.97
LNCH AZMTH LNCH TIME L-] TIME
30.00 ?7 412 2954 .69
90,00 2118 8 5034.97
100.00 A 29 55 2618.22
100.00 22 35 6 4786.66
110.00 9 48 7 2433.47
110.00 23 33 22 4604 .18

OIFFERENTIAL CORRECTIONS
TOE 1.00%2 TRA-2.7432 TC3 -.2264
ROE -.8832 RRA -.5643 RC3 .0211
FOE -.5%603 FRA 1.2282 FC3 -.0711
80E 1.3381 BRA 2.R007 BC3 .2274

vL 20.838
vP 33,259
ZAL 53.10

RAL 151.13
INJ LAT
-27.57

22.96
-29.24
24.57
-33.73
28.8%

. 4680
01111
3179
-114

8Au
FAyY
8sP
FsP

vL 21.2B4
vP 33,530
ZAL 52.15

RAL 151.92
INJ LAT
-21.83

23.12
-29.48
24.7}
-33.92
28.9%

B8AU
FAU
gspP
FSP

L4542
01124
3885
-123

21.70%
33.790
51.2%

vi
vP
7AL

RAL 152.65
INJ LAT
-2A.03

23.28
-29.66
24 .84
-34.06
29.03

BAU .4370
FAU 01142
8spP 4133
FsP -134

vL 22.103
vP  34.039
ZAL %0.39

RAL 153,33
INJ LAT
-28.18

23.42
-29.80
24.97
-34.15%
29.12

Bav
FAY
BSP
FspP

.4266
.01153
4073
-141

FLIGHT TIME 94,00

CISTANCE 186.696
GAL 24.12 ATL 90.56 MCA 62.42 SMA  39.39
GAP -37.91 AZP 90.26 TAL 162.80 TAP 22%.22
ZAP 23.0% ETS 191.49 ZAE 131.95 €TE 17417

2.95 vHP 22.394
AZMTH  INJ TIME
83.27 7 30 19
72.96 22 49 4
A3.49 8 52 30
12.41 24 0 50

RAD 6570.9 VEL 17.317 PTH
INJ LONG INJ RT ASC INJ
100,96 54.3%
220.37 44,07
80.58 54,57
201.83 43,53
61.98 55,14 84,07 11 8 59
186.98 41.93 70.82 24 53 43
MIO-COURSE EXECUTION ACCURACY
SCT 1348.1 SGR 512.9 SG3 47,6
RRT .1447 RRF -.1393 RTF -.7861
S68 1439.6 R23 ~.0068 R13 -.7865
SC1 1347.5% $C2 506.6 THA 3.68

FLIGHT TIME 96,00
DISTANCE 192.883

GAL 23.1% AZL 90.7%5 HCA 65.59 SMA 100.80
GAP -36.38 AZP 90.3] TAL 161.93 TAP 227.52

ZAP 21.79 ETS 192.35 TAE 132.45 £TE 173,45
RAD 6570.8 VEL 16.914 PTH  2.9] VHP 21.594
INJ LONG [INJ RT ASC INJ AZMTH INJ TIME
98,42 53,78 684,52 738 12
220.91 44,09 73.19 22 46 59
78.08 $3.96 84,79 9 0 1
202.29 43.5% 72.62 23 5% 6
59.55 54.40 85.50 10 15 44
187.28 41.99 70.97 24 52 46

MID-COURSE EXECUTION ACCURACY
SCT 1403.1 SGR  513.0 SG3 51.1

RRT .1541 RRF -.1485 RIF -.7972

$CB 1494.0 R23 -.0073 R1Y -.7976

S$G1 1405.7 SG2  505.9 THA 3. n
FLICHT TIME 98.00

OISTANCE 199.141
GAL 22.22 AZL 90.93 HCA 6A.T6 BMA 102.21
GAP -34.91 AZP 50.34 TAL 161.07 TAP 229.83
ZAP 20.%% ETS 193.34 ZAE 133.03 ETE 172.67

PTH
INJ

2.88 vWP 20.817
AZMTH  INJ TIME
85.81 T 45 54
73,40 22 44 38
86.13 9 122
12.82 23 57 17
57.0% 53.55 86.97 10 22 17
187,45 41.97 .1 24 51 M

M]0-COURSE EXECUTION ACCURACY

SGT 1460,2 SGR 512.3 863 54.8

RRT .1620 RRF -,1575 RTF -.8084

SCB 1547.5 R2) -.0089 R13 -.8088

SG1 1462.9 502 504.6 THA 3.69

RAD 6570.7
INJ LONG
95,81
221.43
15.52
202.74

16.534
RT ASC
$3.10
44.02
53.23
43.50

VEL
INJ

FLIGHT TIME 100.00

DISTANCE 205.464
GAL 21.34 AZL 91.10 MCA 71.92 SMA 103.60
CAP -33.50 AZP 90.34 TAL 160.24 TAP 232.16

7AP  19.33 ETS 194.49 ZAE 133.69 €T€ 171.82
RAD 6570.5 VEL 16,176 PTH 2,84 vHP 20.06]
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
93.13 52.31 87.15 7 53 26
221.93 43.87 73,61 22 42 3
72.88 52.40 87.51 9 14 33
203.16 43.36 73.01 23 54 52
54 .48 52.58 88.49 10 28 41
187.81 41.86 71.24 24 %0 7
MID-COURSE EXECUTION ACCURACY
SGT 152%.9 SGR 511.2 SG3 58 .8

RRT .1751 RRF -.1690 RTF - .A174
$C8 1609.2 R23 -.0086 R13 -.8178
SG1 1528.8 SG2  502.3 THA 3.76

61

ARRIVAL CATE JUL 16 1367

29.711¢
34.85%7
22.78

INC
APQ
E7¢C

.5611
160.89
42.42

vl
v
P

(144
RCA
TAC

.61R884
37.88
151.6%

RAP 109.6)
INJ 2 LAT
-28.22

20 .41
-29.83
21.93

ECC 3.9385%
INJ 2 LONG
92.3%
212.62
71.83
194.03
1929.9 -34.18 52.76
3992.3 25.96 179.0n
ORBIT DETERMINATION ACCURACY
ST $48.9 SR 447.2 S5 497.0
CRT -.6473 CRS -.7089 (ST .9955
LSA B810.3 MSA 302.4 S5A 16.5%
EL1 646.1 EL2 289.6 ALF 143.84

oPA  27.65
PO (ST TIM
2462.5
4411.7
2182.5
4167.0

ARRIVAL OATE JUL 18 1967

vl
v2
(494

29.706
34,848
21.48

ECC
RCA
2AC

.59653 INC 7494
40.67 APO 160.94
150.10 ETC 40,35

3.7116
2 LONG
89.78
213.14
69.30
194 .47

OPA 27.62 RAP 111.73
PO CST TIM INJ 2 LAT
2427.4 -268.29
4419.7 20,60
2148.5 -29.89
4173.8 22.10
1898.6 -34 17 0.3
3996.5 26.08 179.28
ORBIT DETERMINATION ACCURACY
ST $75.7 SR 444.,0 SS 518.8
CRT -.6435 CRS ~-.7102 C8T .9949
LSA B839.6 MSA 304.3 534 16.7
EL] 664.8 ELZ 294.3 ALF 146.11)

ECC
INJ

ARRIVAL DATE JUL 20 1967

29.706
34.839
20.19

.57476 INC  .9284
43,46 APO 160.96
148 .50 €TC 38.49

vi
v2
P

ECC
RCA
ZAC

27.57 RAP 113.85
INS 2 LAT
-2A8.32
20.78
-29.88
22.2%

€£CC 3.5024
INJ 2 LONG
87.16
213.64
66.72
194.88

oPA
PO CST TIM
2391.%
4427.5%
2113.8
4180.4
1866.5 -34.11 47.81
4000.5% 26.18 179.43
ORBIT DETERMINATION ACCURACY
ST 615.0 SR 439.9 S5 541.7
CRT -.6424 CRS -.7119 CST .9946
LSA B871.8 MSA 304.6 SSA 16.8
EL1 686.5 ELZ 297.1 ALF 148.39
JuL 22 1967

ARRIVAL OATE

.55356 INC 1.0997
46,25 APO 160.95
146.86 ETC  36.80

vi
ve
QP

29.706
34.83)
18.91

ECC
RCA
ZAC

DPA  27.51 RAP 115.98
PO CST TIM INJ 2 LAY
2354.7 -28.28
4435.0 20.99
2o074.2 -29.83
4186.7 22.40
1833.5 -33.99 45,24
4004 .2 26.28 179.78
ORBIT OETERMINATION ACCURACY
sT 631.7 SR 435.1 S8 564 .4
CRT -.63431 CRS -.7115 (ST .9937
LSA 901.5 MSA 306.4 5S4 17.0
L1 TO5.4 ELZ 301.3 ALF 150.51

ECC 3.3097
INJ 2 LONG
N4 47
214.12
64 .08
195.30



JPL TM 33-.99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE  APR 13 13967 FLIGHT TIME 102.00 ARRIVAL CATE JUL 24 1967
HELIDCENTRIC CONIC CISTANCE 211.847
RL 150,00 (AL -.00 LOL 202.39 VL 22.478 GAL 20.50 AZL 91.27 HCA 75.09 SMA 104,97 ECC .53297 INC 1.2649 vI 29.106
RPINR.HZ2 (AP -1.22 LOP 2TT.47 VP 34,276 GAP -32.1% AZP 90.33 TaAL 159,42 TAP 234,51 RCA 49,02 APO 160.92 v2 34.824

RO 66.992 (L -2.34 GP 4.27 ZAL 49.58 TAP 18.12 ETS 195.85 ZAE 134.43 ETE 170.RT ZAC 145.19 €7C 35,28 CLP 17.63
PLANETOCENTRIC CONIC
€3 129.553 vHL 11,382 CLA B.27 RAL 153.96 RAD 6570.4 VEL 15.839 PTH 2.80 VHP 19,327 OPA 27.43 RAP 11R.12 ECC 3.1321

LNCH AZMTH  (NCH TIME -1 TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 71212 2917.05% -28.28 90.38 51.41 88.52 8 0 49 23117.0 -28.19 81.72
91 .0n 21 15 8 5042.28 23.56 222.42 43.64 73.82 22 39 11 4442.3 21.12 214.6n
100,00 8 37 33 2641.78 -29.88 70.18 51,45 88.93 9 21 35 2041 .8 -29.10 61.38
110,00 22 32 29 4792.18 25.09 203.57 43,14 13.19 23 52 21 4192.8 22.5% 199.70
110.00 9 54 55 2399.63 -34.18 51.84 51.50 $0.0% 10 34 55 1799.6 -33.80 47.61
110.00 23 31 35 4607.69 29.19 188.06 41.67 71.37 24 48 23 4007.7 26.37 180.01
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9898 TRA-2.7860 T1(3 -.,2430 BAU .4230 SGT 1600.8 SGR  509.6 SG3 63.2 ST 655.2 SR 429.7 ss 586.6
ROE -.8369 RRA -.5529 RC3 .0245 FAU .01156 RRT .1934 RRF -.1831 RTF -.8242 CRT -.618) CRS -.T090 (ST .991H
FOE -.5818 FRA [.2708 FC3 -.0773 BsP 3699 568 1680.0 R23 -.0067 R13 -.8246 LSA 928.3 MSA 309.7 SS54A 17.3
B0E 1.2962 BRA 2.8403 BC3 .2442 FsP -146 SG1 1604.2 502 498.9 THA 3.90 ELl 720.9 EL2 306.9 ALF 152.5%%
LAUNCH DATE APR 13 1967 FLIGHT TIME 104.00 ARRIVAL DATE JUt 26 1967
HELIOCENTRIC CONIC OISTANCE 2318.276

RL  150.00 LAL -.00 LOL 202.39 VI 22.832 GAL 19.69 AZL 91.43 HCA 78.25 SMA 106.32 £CC 251297 INC 1.4253 V1 29.706
RP 108.84 LAP -1.40 LOP 280.64 VP 34.502 GAP -30.83 AZP 90.29 TAL 158.63 TAP 236.89 RCA 51.78 APO 160.85 v2 34.817
RC 64.892 6L -2.80 GP 4.47 ZAL 48.81 ZAP 16.94 ETS 197,45 ZAE 135.25 ETE 169.84 ZAC 143.48 ETC 33,90 CLP 16,36
PLANETOCENTRIC CONIC

C3 119,582 vHL 10.935 OLA 7.56 RAL 154.%3 RAD 6570.2 VEL 15.522 PTH 2.77 VHP 18.613 OPA 27.35 RAP 120.26 €CC 2.9680
LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 720 3 2878.47 -28.32 87.56 50,40 89.94 8 8 | 2278.5 -28.03 78.91
90.00 21 11 51 5049.39 23.68 222.89 43,32 .02 22 36 1 4449.4 21.28 215.06
100.00 8 45 1 2604.40 -29.89 67.40 50.39 90.39 9 28 26 2004 .4 -29.52 58.61
100.00 22 29 34 4798.70 25.20 203.98 42.84 73.37 23 49 32 4198.7 22.69 196.08
110.00 10 1 34 2364.86 -34.18 49.12 50.30 91.66 10 40 59 1764.9 -35.54 39.93
110.00 23 29 31 4611.00 29.26 188.29 41.39 71.49 24 46 22 4011.,0 26.46 180.23
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0766 TRA-2.7231 TC3 -.2261 BAU 3645 SGT 1623.1 SGR 505.9 SC3  67.8 ST T10.5 SR 422.0 S5  619.2
ROE -.7887 RRA -.5389 RC3 .0291 FAU .01238 RRT 1771 RRF -.1852 RTF -.8439 CRT -.6545 CRS -.7191 CST .99%4
FDE -.6209 FRA 1.2984 FC3 -.0896 BSP 5803 SGB 1700.1 R23 -.0206 R13 -.f444 LSA 9A9.1 MSA 296.2 SSA  16.8
BOE 1.3346 BRA 2.7759 BC3 .2280 FSP  -1AS SC1 1625.8 SG2 497.1 THA  1.49 ELl 772.5 ELZ 293.5 ALF 154.89
LAUNCH CATE APR 13 1967 FLIGHT TIME 106,000 ARRIVAL CATE JuL 28 1967
HELIOCENTRIC CONIC CISTANCE 224,763
RL 18000 LAL  -.0N0 LOL 2N2.39 VU 23,165 GAL 1A.92 AZL 91.58 HCA B1.41 SMA 107.64 ECC 49365 INC 1.5R18 vI  29.776
RP 108.86 LAP -1.%56 LOP 283.80 VP 34.717 CAP -29.57 AZP 90.24 TAL 157,86 TAP 239,28 RCA 54.50 APO 160.7R V2 34.81N
RC 62.843 GL  -3.30 GP  4.68 ZAL 48.09 ZAP 15.79 E£75 199.36 ZAE 136.15 ETE 16R.69 ZAC 141.74 £1C 32.65 CLP 15.1n

PLANETOCENTRIC CONIC
C3 110.431 VHL 10.509 OLA 6.83 RAL 155.05 RAD 6570.1 VEL 15.224 PTH  2.73 VHP 17.920 OPA 27.25 RAP 127.4N ECC 2.8174
LNCH AZMTH  (NCH TIME -] TIME INJ LaAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$0.00 7 27 48 2838 .95 -28.29 84.67 49.29 91.39 815 7 2239.0 -27.719 T6.N4
90,00 21 8 16 5056.61 23.83 223.38 42.94 74,23 22 32 32 4456.6 21.44 215.53
100.00 a 52 24 2%66.08 -29.84 64,55 49,24 91.89 9 35 11 1966.1 -29.26 55.79
100,00 22 26 21 4804. 71 2%.32 204,38 42,47 73.56 23 46 25 4204.7 22.83 196.48
110.00 10 8 6 2329.19 -34.04 46.34 49.01 93.30 10 46 55 1729.2 -33.21 3r.2n
110,00 2321 8 4614.36 29.34 188.52 41,05 71.61 24 44 3 N4 .4 26.5% 180 .45
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1.0676 TRA-2.7543 TC3 -.2391 BAU .3564 SGT 1696.7 SGR  503.0 SG3 72.8 ST 73R.2 SR 414.5 55 644.2
ROE -.7434 RRA -.5271 RCY ,0334 FAU .01252 RRT .1951 RRF -.2007 RTF -.8%07 CRT ~-.6424 CRS -.7166 (ST .9942
FOE -.6463 FRA 11,3427 FC3 -.0982 BSP 5626 S68 1769.7 R23 -.0198 R13 -.8513 LSA I021.4 MSA 296.9 SSA 17.1
BDE 1.3010 BRA 2.8042 BC3 .2414 FsP -194 561 1699.8 SG2 492.4 THA 3.6l ELl  793.3 EL2 295.6 ALF 1%56.7%
LAUNCH DATE APR 13 1967 FLIGHT TIME 108.00 ARRIVAL DATE JuL 31 1967
HELIOCENTRIC CONIC DISTANCE 231,293

RL 150.00 tAL  -.00 LOL -202.39 VL 23.479 GAL 1B.18 AZL 91.74 WCA B84.58 SMA 108.93 ECC .47498 INC 1.7388 Vi 29.706
RP  108.88 LAP -1.73 LOP 2R6.96 VP 34.922 GAP -28.36 AZP 90,16 TAL 157.12 TAP 241.69 RCA 57.19 APO 16N.67 v2 34.80%
RC 60.85%0 GL -3.84 GP 4.92 ZAL 47,41 ZAP 14,67 ETS 201.64 ZAE 137,14 ETE 167,42 ZAC 139.97 ETC 31.51 CLP 13.R4
PLANE TOCENTRIC CONIC

€3 102.008 VML 10.100 DLA  6.07 RAL 155.52 RAD 6570.0 VEL 14,945 PTH  2.69 VHP 17.246 OPA 27.14 RAP 124.55 ECC 2.67AR

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
30.00 7T 35 28 2798 .42 -28.18 81.71 48.08 92.87 822 6 2198 .4 -27.49 73.11
90.00 2t 4 20 5063%94 23.96 223.88 42.48 T4.45 22 28 44 4463 .9 21.6n 216.00
100,00 8 59 4) 2526.77 -29. M 61.63 47,98 93.42 9 41 48 1926.8 -28.92 52.92
100.00 22 22 48 4810.82 25.44 204,80 42.02 73.75 23 42 %8 4210.8 22.97 196 .88
110.00 10 14 32 2292.56 -33.86 43,49 47.62 94.98 10 52 44 1692.6 -32.80 34.42
110.00 2) 24 27 4617.80 29.41¢ 188,76 40.63 T1.74 24 43 25 4017.8 26.63 180 .64

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0710 TRA-2,7702 TC3 -.2473 BAU 3413 SGT 1765.3 SGR  499.3 SG3 78.3 ST TIN.8 SR 405.9 ss 671.¢

ROE -.6384 RRA -.5150 RC3 .0384 FAU .01279 RRT ,2097 RRF -.2158 RTF - .8%89 CRT -.6360 CRS -.7153 (ST .9936

FOE -.675) FRA 1.3867 FC3 -.1085 BSP 517 508 1834.5 RZ) -.0214 R13 -.8594 LSA 1059.5 MSA 294.9 SSA 17.4

BOE 1.27R6 BRA 2.8177 BCY .2502 FSP -209 SG) 1768.6 SG2 487.3 THA 3.67 EL] 819.9 EL2 294.5 ALF 158.%9
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JPL TM 33-99 EARTH-—VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 13 1967 FLIGHT TIME 1310.00 ARRIVAL CATE AUG 1 1367
HELJOCENTRIC CONIC CISTANCE 237.863
RL 15N.00 LAL 0N LOL 202.39 VU 23.775 GAL 1T.47 AZL 91.89 HCA B7.74 SMA 110,20 ECC .45697 INC 1.8R81 VI 29.711¢
RP  1N0A.30 LAP -1.H9 LOP 297.13 vP 35,116 GAP -2T,18 AZP 90.07 TAL 156.40 TAP 244,13 RCA  53.84 APO 160.56 v2 34.800
RC  58.919 OL -4.41 GP 5,18 ZAL 46.78 ZTAP 13,59 E7S 204.39 ZAC 138.22 €TE 165,99 ZAC 13R8.18 ETC 30.48 (LP 12.38
PLANETOCENTRIC CONIC
C3 34.265 vHL  9.703 DLA §.29 RAL 155.93 RAD 6569.8 VEL 14.684 PTH 2.66 VHP 16,592 DPA  27.03 RAP 126.70 ECC 2.9514
LNCH AZMTH  UNCH TIME (-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
91.10 T 43 3 2756.85 -28.00 78.68 46.78 94,38 829 0 2156.8 -27.1n m.13
1.Nn 2y 0 2 5071.54 24.10 224.39 41,95 74.67 22 24 34 4471.5 21.7¢ 216.50
100.00 9 6 53 2486.43 ~-29.51 58.65 46,64 94,98 9 48 20 ARG . 4 -2R.5%1 49.99
100.00 22 18 93 4817.19 25.56 205,24 41,50 73.95 23 39 10 4217.2 23.11 197.23
111.00 10 20 51 22%4.95 -33.60 40.59 46.15 96.68 10 58 26 1654.9 -32.31 31.5%9
110.00 23 21 2% 4621 .44 29.49 189.02 40.14 71.87 24 38 26 4021 .4 26.73 180.92
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURA(LY ORBIT DETERMINATION ACCURACY
TOE 1.N728 TRA-2.78%5 TC3 -.,2555 BAU .3268 SCT 1836.4 SGR  495.1 SG3 84,2 ST 803.9 SR 396.2 SS mn.o
ROE -.654]1 RRA -.5031 RC3 .0439 FAU .01308 RRT .2260 RRF -.2329 RTF -.8664 CRT -.6282 (RS -.7131 (5T .9929%
FOE -.7058 FRA 1.4329 F(C3 -.1201 BSP 5888 SG8 1902.0 R23 -.0232 R13 -.8669 LSA 109R.B MSA 292.6 SSA 17.2
BCE 1.2565 BRA Z2.8306 BC3 .2593 FSP -224 SG1 1840.0 $G2 481.4 THA 3.74 EL] B847.2 €L2 292.5 ALF 160,36
LAUNCH DATE APR 13 1967 FLIGHT TIME 112.00 ARRIVAL CATE AUGC 3 1967
HELIOCENTRIC CONIC CISTANCE 244,469
RL  150.00 LAL -.00 LOL 202.39 VL 24.054 GAL 16,80 AZL 92.04 HCA 90.90 SMA 111.43 €CC .43964 INC 2.0397 viI 29.716
RP 108.91 LAP -2.04 LOP 293.29 VP 35.301 GAP -26.05 AZP 89.97 TAL 155.71 TAP 246.601 R(CA 62.44 APO 160 .42 v2 34.735
RC 57.0%7 GL -5.04 (P 5.46 ZAL 46.21 ZAP 12.55 E€TS 207.73 ZAE 139.38 ETE 164.39 ZAC 136.37 ETC 29.5% CLP 11.32
PLANETOCENTRIC CONIC
C3 A7.152 vHL  9.336 OLA 4,48 RAL 156,29 RAD 6569.7 VEL 14.439 PTH 2.62 VHP 15,957 DPA 26.92 RAP 128.R4 ECC 2.4343
LNCH AZMTH {NCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90 .00 7 50 M4 2714.18 -27.74 75.59 45.39 95.91 8 35 49 2114.2 -26.64 67.10
90.00 20 55 21 5079.57 24 .24 224.93 41,35 74.90 22 20 1 4473.6 21.94 217.02
100.00 9 14 1 2445.02 -29.23 55.61 45.21 96.56 9 54 46 1845.0 -28.01 47.M
100.00 22 14 36 4823.96 25.69 205.70 40.91 T4.16 2335 O 4224.0 23.2¢6 197.74
110.00 10 271 6 2216.33 -33.26 37.63 44.59 98.40 11 4 2 1616.3 -31.74 28.73
110.00 23 18 1 4625.42 29.57 189.30 39,58 12.02 24 35 6 4025.4 26.83 18] .18
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE 1.0748 TRA-2.7980 T1C3 -.2630 BAV .3119 SGY 1908.7 SGR  490.5 SG3 90.6 sT 838.1 SR 3R5.4 5S 729.8
ROE -.6103 RRA -.4915 RC3} .0501 Fau .01339 RRT ,2438 RRF -.2518 RTF -.R736 CRT -.6198 CRS-.7101 CST .9921
FDE -.7383 FRA |,4812 FC3 -.1330 8S°P 6030 SGB 1970.7 R23 -.02%5 R13 -.8741 LSA 1139.9 MSA 2R89.5 5S4 17.4
BOE 1.2360 BRA 2.8408 B(C3) .2677 FspP -241 SGl 1912.7 SG2 474.7 THA 3.82 ELS B75.9 EL2 289.4 ALF 162.07
LAUNCH CATE APR I3 1967 FLIGHT TIME 114,00 ARRIVAL CATE AUG 5 1967
HELIOCENTRIC CONIC CISTANCE 251.107
RL 150.00 LAL ~.0N LOL 212.39 VL 24.316 GAL 16.15 AZL 92.19 HCA 94,06 SMA 112.63 €CC .42298 INC 2.1915 vl 29.7086
RP  INA.92 LAP -2.19 LOP 296.45 VP 35.477 GAP -24.96 AZP 89,84 TAL 1%5.04 TAP 249.09 RCA 64.93 APO 160.27 v2 34.792
RC  55.277 GL -5.71 GP 5,78 ZAL 45.69 ZAP 11,58 ETS 211.79 ZAE 140,62 ETE 162.59 ZAC 134.54 E7C 28.69 CLP 1n.0%
PLANETOCENTRIC CONIC
€3 80,624 VHL 8.979 OLA 3.64 RAL 156.%9 RAD 6569.6 VEL 14,212 PTH 2.59 VHP 15,341 DPA 26.81 RAP 130.99 €CC 2.3269
LNCH AZMTH  LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
9n0.nn T 58 4 2670.37 -27.40 72.43 43.93 97.45 A 42 34 2070.4 -26.08 64.01
9n.00 20 50 15 5088.19 24.40 22%.52 40,70 75.16 22 1% 3 4488.2 22.12 217.59
1nn.on 321 7 2402.51 -28.86 $2.50 43.70 98.15% 12 1 9 1802.5 -27.43 43.99
1no.on 22 9 53 4831.29 25.82 206.20 40,27 T4.39 23 30 24 4231.3 23.43 198.22
110.00 10 33 16 2176.68 -32.82 34.61 42.96 100.13 11 9 32 1576.7 -31.08 25.83
110.0n0 23 14 13 4629.89 29.67 189.61 38.96 12.18 24 31 23 4029.9 26,94 181 .48
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.MNR21 TRA-2.8027 T(C3 -.2669 BAU .2941 SGT 1979.3 SGR  485.5 SG3 97.5% 57 875.2 SR 373.3 8§ 761.8
ROE -.5669 RRA - .4804 RC3 .0STN FAU .01379 RRT ,2619 RRF -.2723 RTF -.8A11 CRT -.6130 CRS -.7067 (ST .9917
FCE -.7742 FRA 1.5308 F(3 -.,1481 BSP 6309 SGB 2038.0 R23 -.0289 R13 -.8817 LSA 1185.0 MSA 284.9 SSA 17.4
BCE€ 1.2216 BRA Z2.8435 B(C3 .2729 FsP -262 S5G1 1983.6 502 467.5 THA 3.89 EL! 908.,0 ELZ 284.3 ALF 163.71
LAUNCH DATE APR |3 1967 FLIGHT TIME 116,00 ARRIVAL DATE AUG 7 1967
HELIOCENTRIC CONIC CISTANCE 257.772
RL  150.00 LAL .00 LOL 202.39 VL 24.562 GAL 15.53 AZL 92.34 HCA 97.21 SMA 113,79 ECC .40698 INC 2.3445 V) 29.106
RP 108.93 LAP -2.33 LOP 299.61 VP 345,643 GAP -23.90 AZP 89.71 TAL 154,40 TAP 251.6]1 RCA €7.48 APO 160.10 V2 34.789
RC 53.566 GL -6.43 oGP 6.13 ZAL 45.23 ZAP 10,70 ETS 216.74 ZAE 141.94 ETE 160,54 ZAC 132.69 ETC 27.92 CLP 8.79
PLANETOCENTRIC CONIC
C3 74.642 VHL 8,640 DLA 2.77 RAL 156.82 RAD 6569.5 VEL 14,000 PTH 2.55 vHP 14.743 DPA  26.71 RAP 133.13 ECC 2.22A4
LNCH AZMTH  LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.n0 a 5 32 262%.37 -26.96 69.21 42.39 99.01 8 49 18 2025.4 -25.44 60 .87
30.00 20 44 40 5097.62 24,56 226.16 39.98 75.44 22 9 38 4497.6 22.32 218.21
100.00 9 28 10 2358 .83 -28 .40 49,34 42.12 99.7% 10 129 1758.8 -26.76 40.92
100.00 22 4 44 4839.39 25.97 206.76 39.%6 74.65 23 25 23 4239.4 23.61 198.75
110.00 10 39 23 2135.96 -32.29 31.56 41.26 101 .87 11 14 59 1536.0 -30.32 22.90
110.00 23 10 O 4635.03 29.77 189.97 38.29 12.37 24 27 15 4035.0 27.07 181 .83
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TCE 1.0885 TRA-2.8060 TC3 -,2699 BAU .2769 SGT 2051.7 SGR  480.2 SGC3  105.0 ST 913.! SR 359.9 s$ 79%.4
RCE -.%24M RRA -.4700 RC3 .0646 FAU .01422 RRY .2827 RRF -,2957 RTF -,BBR2 CRT -.6N043 (RS -,1N18 (ST .9912
FCE -.8126 FRA 1.5830 F(C3 -.1649 BSP 6570 SGB 2107.2 R23 -.0327 R13 -.BBRAR LSA 1231.7 MSA 279.9 SS& 17.5
B8CE 1.2080 BRA 2.8451 B(C3 .2775 FsP -2684 SGl 20%6.4 SG2 459.5 THA 3.98 EL] 941.2 €L2 278.2 ALF 165.29
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JPL T™M 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3, 1967}

LAUNCH DATE APR 1) 1967 FLIGHT TIME 118.00 ARRIVAL CATE AUG 9 1967

HELIOCENTRIC CONIC CISTANCE 264.462

AL 150.00 AL .00 LOL 202.39 VL 24,794 GAL 14.93 AZL 92.50 HCA 100.37 SMA 114,92 €CC .39166 INC 2.4996 v1I 29.71N¢
RP  108.94 LAP -2.46 LOP 302.77 VP 35.80) GAP -22.8T7 AZP B9.5% TAL 153.79 TAP 254.16 RCA 69.91 APO 1%9.93 vZ J4.786
RC 51.953 GL -7.22 P 6.51 AL 44.82 74P 9.93 EVS 222.72 7TAE 143.32 ETE 158.21 ZAC 130,83 ETC 27.21 CiP T.51
PLANETOCENTRIC CONIC

€3 69.166 vWL B8.317 OLA 1.86 RAL 157.00 RAD 6569.3 VEL 13.803 PTH 2.52 VWP 14.163 OPA 26.62 RAP 13%.28 ECC 2.138)3
LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 B 13 2 2579.12 -26.42 65.93 40.80 100.57 8 56 1 1979.1 -24.70 57.68
90.00 20 38 36 5108.06 24.74 226.88 39.21 75.76 22 3 44 4508.1 22.54 218.90
100.00 9 35 15 2313.96 -27.84 46.12 40.49 101.36 10 13 49 1714.0 -25.99 37.81
100.00 21 59 4 4848.45 26.13 '207.38 38.81 74,94 23 19 53 4248.5 23.81 199.35
110.00 10 45 28 2094.15 -31.67 28 .46 39.51 103.61 11 20 22 1494.1 -29.47 19.94
110.00 23 5 20 4641.03 29.89 190.40 37.57 12.59 24 22 41 4041 .0 21.22 182.23
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
TOE 1.0953 TRA-2,8066 7C3 -.2712 BAU .2597 SGT 2125.0 SGR  474.9 SG3  113.1 ST 952.0 SR 345.1 55 830.9
ROE -.481% RRA -.4605 RC3 .,0730 FAU ,01469 RRT .3062 RRF -.3222 RTf -.8950 CRY -.5937 CRS -.69%1 (ST .9907
FDE -.854) FRA 1.6380 F(C) -.1839 BSP 6848 SCB 2177.4 R23 -.0369 R13 -.8956 LSA 1280.8 NSA 274.3 SS54 17.5
BOE 1.1964 BRA 2.8442 BCY .2809 FsP -309 S$G1 2130.2 SG2 450.9 THA 4.10 €LY 975.7 €L2 271.0 ALF 166.82
LAUNCH DATE APR 13 1967 FLIGHT TIME 120.00 ARRIVAL OATE AUG 1 1967
HELIOCENTRIC CONIC OISTANCE 2T1.174

RL  1%0.00 LAL -.00 LOL 202.39 VL 25.011 GAL 14,37 AZL 92.66 HCA 103.53 SMA 116.01 ECC .37699 INC 2.6578 v1 29.706
RP 108.94 LAP -2.58 LOP 305.93 VP 35.950 GAP -21.88 AZP 89.38 TAL 153,21 TAP 256.74 RCA T2.27 APO 159.74 v2 34,785
RC 50,440 GL -8.06 P 6.94 ZAL 44,48 ZAP  9.32 ETS 229.83 ZAE 144.75 ETE 155.53 ZAC 128.96 ETC 26.57 CLP 6.23
PLANETOCENTRIC CONIC

C3 64,164 VHL 8.010 OLA 90 RAL 157,12 RAD 6569.2 VEL 13.621 PTH 2.49 VHP 13,601 OPA 26.5% RAP 137,42 ECC 2.0560
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG
90.00 A 20 35  2%31.%5 -25.78 62.5%9 39.15 102.13 9 2 46 1931.5 ~23.86 54.45
90.00 20 31 58 5119.76 24.93 227.68 38.40 T6.12 21 5T 17 4519.8 22.18 219.67
100.00 9 42 21 2267.82 -27.17 42.8% 38.81 102.96 31020 8 1667.8 -25.12 34.65
100.00 21 92 53 48%.72 26.31 208.09 38.01 75,27 23 13 52 4258.7 24,03 200.04
110.00 10 41 33 20%1.20 -30.93 25.32 371.72 105.33 11 2% 44 1451,2 -28.52 16.95
110.00 2% 010 4648.11 30.04 190,90 36.80 12.86 24 17 38 4048.) 27.40 182.10
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE 1.31019 TRA-2.80%4 TC3 -.2711 BAU .2430 S6T 2199.% SGR 469.7 S63 122.0 ST 991.9 SR 328.8 85 868.4
ROE -.4392 RRA -.4521 RC3 .0822 FAU .01520 RRT .3332 RRF -.3523 RTF -.,9014 CRT -.5802 (RS -.685%59 (5T .9%02
FODE -.8991 FRA |.6962 F(3 -.2051 BSP 7119 SGB8 2249.1 R23 -.0417 R}S -.902) LSA 1331.9 MSA 268.2 S54A 17.5%
BDE 1.1862 BRA Z2.8416 B8C3 .2833 FSP -336 SG1 2205.3 SC2 441.7 THA 4,24 EL! 1011.4 EL2 262.7 ALF 168.31
LAUNCH CATE APR 13 1967 FLIGHT TIME 122.00 ARRIVAL CATE AUG 13 1967
HELTOCENTRIC CONIC DISTANCE 277.898
RL 150,00 (AL .00 LOL 2N2.39 VL 2%.21% GAL 13.82 AZL 92.82 HCA 106.69 SMA 117,06 ECC .36298 INC 2.8204 VI 23.706

RP  INA.94 LAP -2.70 LOP 3N9.1N VP 36.092 GAP -20.93 AZP B89.19 TAL 152.66 TAP 2359.3% RCA 74.57 APO 1%9.54 v2 34.784
RC 49.03% GL -B.98 (P T.42 ZAL 44.21 TAP B8.91 ETS 238.08% 7AE 146.21 ETE 152.45 ZAC 127.07 ETC 25.98 CLP 4.94
PLANETOCENTRIC CONIC

C3 59.6N3 VWL 1.720 OLA  -.10 RAL 157.16 RAD 6569.1 VEL 13.452 PTH 2,46 vHP 13.056 OPA 26.%1 RAP 139.%6 ECC 1.9809
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.0n 8 28 13 2482.%8 -25.04 59.20 37.47 103,67 9 9 35 1802.6 -22.91 51.17
90.00 20 24 43 5133.01 25.14 228.%9 37.55% 76.53 21 50 16 4533.0 23.04 220.5%%
100.00 9 49 30 2220.3% -26.41 39.53 37.09 104,54 10 26 31 1620.4 -24.158 31.46
100,00 21 46 6 4870.47 26.51 208.91 37.18 75.66 23 117 42M .5 24.2R 200.82
110.00 10 57 39 2n07,08 -30.10 22.16 35.90 107,03 11 3t 6 1407.1 -27.47 13.95
110.00 2¢ %4 28 4656,51 30.20 191.9% 36.01 73.18 24 12 4 405%56.5 21.61 183.27
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1.108! TRA-2.8037 TC3 -.2696 BAU .22T! SGT 2275.3 SGR  465.1 SG3 131.6 ST 1032.4 SR 3t11.0 ss 90Aa.2
ROE -.3971 RRA -.4452 RCY .0924 FAU .01574 RRT ,3643 RRF -.3867 RTF -.9073 CRT -.5624 CRS -.6730 (ST ,9A97
FOE -.9479 FRA 1.7579 F(C3 -,2287 BsP  T3712 SGB 2322.4 R23 -.0470 R13 -.908! L5A 1385,1 MSA 26]1.8 554 17.5%
BOE 1.177) BRA 2.8381 6C3 .28%0 fSP  -365 SG1 2281.8 SGZ2 431.9 THA 4.42 EL] 1048,1 EL2 253.3 ALF 169.78
LAUNCH DATE APR 13 1967 FLIGHT TIME 124,00 ARRIVAL OATE AUG 15 1967
HELTOCENTRIC CONIC OISTANCE 284,638
RL 150.00 LAL -.00 LOL 202.39 VL 25.407 GAL 13.30 AZL 92.99 HCA 109.84 SMA 118.06 ECC .3496] INC 2.9883 VI 29.706

RP 108.94 LAP -2.81 LOP 312.26 VP 36,226 GAP -20.00 AZP 88.98 TAL 152.14 TAP 261.99 RCA 76.79 APO 1%59.34 v2 34,784
RC 47,750 GL -9.97 GP 7.95 ZAL 44,01 ZAP 8.T4 ETS 247,09 ZAE 147,67 ETE 148.90 ZAC 12%.17 ETC 25.46 CLP 3.64
PLANETOCENTRIC CONIC

€3 85,455 VHL 7,447 OLA -1.16 RAL 157,14 RAD 6569.0 VEL 13.297 PTH 2.43 VHP 12,529 DPA 26,50 RAP 1431.70 ECC 1.9126
LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTHM INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 8 35 %8 2432.13 -24.18 55.75 35.76 105.20 9 16 30 1832.1 -21.86 47,85
90.00 20 16 48 5148.11] 25.38 220064 36.68 17.00 21 42 36 4548.1 23.34 221.%6
100.00 9 56 46 2171.48 -25.53 36.17 35,34 106.11 10 32 %8 1571.5 -23.07 28.23
100.00 21 38 41 4883.99 26.73 209.85 36,31 76.10 23 0 5 4284 .0 24.5%6 201.713
110.00 11 3 47 1961.73 -29.1% 18.97 34.06 108.70 1t 36 29 1361.7 -26.32 10.93
110.00 22 48 10  4666.50 30.40 192.21 35.18 73.56 24 5 %6 4066.5 27.85% 183.95
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE 1.1154 TRA-2.7978 TC3 -,2658 BAU .2115 SGT 2351.4 SGR  461.4 SG3  142.) ST 1074.2 SR 291.4 S5 950.5
ROE -.3549 RRA -.4399 RC3 .1035 FAU .01633 RRT .3996 RRF -.425%7 RTF -.9130 CRT -.5393 (RS -.65%0 (ST .9892
FDE-1.0014 FRA 11,8233 FC3 -.2549 BSP 7631 SGB 2396.2 R23 -.0532 R13 -.9139 LSA 1441.,2 MSA 255.0 S54 17.%
BOE 1.1705 BRA 2.8323 BC) .28%)3 FSP  -396 SG1 2358.8 SG2 421.7 THA 4,63 ELY 1086.2 EL2 242.6 ALF 171.24
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JPL TM 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 13 1967 FLIGHT TIME 126.MN ARRIVAL CATE AUG 17 1967
HELIOCENTRIC (ONIC CISTANCE 291.39n
RL 150,10 LaAL SO0 LOL 22,39 VU 25.586 GAL  12.81 AZL  93.16 MCA 113.00 SMA 113.N03 ECC .336A7 INC 3.1631 vI 29.7N6

RP INR.94 LAP -2.91 LOP 315.42 VP 36.352 GAP -19.10 AZP HB.76 TAL 151.66 TAP 264.66 RCA TH.93 APO 159.13 v& 34.783%
RC 46.594 GL  -11.04 GP 8.55 ZAL 43,89 ZAP B.86 ETS 256,46 ZAE 149,08 €TE 144,80 ZAC 123.26 €7C 24.98 (LP 2.31
PLANETOCENTRIC CONIC

€3 51.694 vhL  T.190 CLAa -2.28 RAL 157,05 RAC 6568.9 VEL 13.155 PTH 2.40 YHP 12.N200 DPA  26.54 RAP 143 .84 €CC 1.8507

LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG
90.00 8 43 54 2380.08 -23.21 52.2% 34.02 106.69 9 23 35 1780.1 -2n.1m 44.47 W
90.00 20 8 8 5165.41 25.64 230.84 35.78 77.55 21 34 14 4565.4 23%.67 2z2e.12
101,00 411 2121.11 -24.53 32.76 33,58 107.64 10 39 32 1521.1 -21.89 24.96
100.00 21 30 33 4899.61 26.99 210.94 35.43 76.63 22 52 12 4299.6 24 .88 202.18
110.00 11 10 0 1915.10 -28.09 15.75 2.2 110.33 11 41 55 1315.1 -25.06 7.89
1tn.00 22 41 13 4678 .38 30.63 193.06 34,34 14.02 23 53 12 4078 .4 28.13 184.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1232 TRA-2.7912 T1C3 -.2606 BAU .1970 ST 2428.4 SGR  459.2 SC3  153.6 ST 1116.8 5R 2.0 ss 935.6

ROE -.3123 RRA -.4367 RCY .1157 FAU 01695 RRT .4395 RRF ~,4696 RTF -.9183 CRT -.5076 CRS -.6294 (ST .38A7

FOE-1.06N2 FRA §.8927 FC3 -.2839 BSP 7881 SGB 2471.4 R2) -.0602 R13 -.9193 LSA 1495.9 MSA 247.9 554 ™7.4

BOE 1.1658 BRA 2.8252 BC3 .2851 FSP  -430 SG1 2437.0 502 411.0 THA 4,89 EL] 112%5.6 EL2 230.8 ALF 172.70

LAUNCH CATE APR 13 1967 FLIGHT TIME 128.00 ARRIVAL CATE AUG 19 1967
HELJOCENTRIC CONIC CISTANCE 298.148

RL  150.00 LAL -.00 LOL 202.39 Vi 25.754 GAL 12.33 AZL 93.35 HCA 116,16 SMA 119,96 ECC .32476 INC 3.3463 vI 29.706
RP 10R.94 LAP -3.00 LOP 318.59 VP 36.472 GAP -18.23 AZP B88.52 TAL 151.20 TAP 267,36 RCA 81.00 APO 158,92 v2 34.78€
RC 45,578 GL -12.20 (P 9.23 ZAL 43.86 ZAP 9,28 ETS 265.51 ZAE 150,38 ETE 140.10 ZAC 121.34 ETC 24.55 CLP .98
PLANETOCENTRIC CONIC

C3 48.296 VHL 6.949 DLA ~-3.46 RAL 156,89 RAD 6568.8 VEL 13.025 PTH 2.38 VHP 11.529 CPA 26.63 RAP 145,99 €CC 1,7948
LNCH AZMTH  LNCH TIME (-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 8 52 5 2326.28 -22.11 48.68 32.28 108,15 9 30 51 1726.3 -19.43 41.04
90.00 19 %8 39 5185.31 25.92 232.22 34.87 78.19 21 25 4 4585.3 24.03 224 .06
100.00 10 13 48 2069.,10 -23.41 29.30 31.81 109.13 1N 46 17 1469.1 -2n.5%9 21.64
100 .00 21 21 36 4917,72 27.26 212.22 34,54 77.24 22 43 34 4317.7 25.23 2n4.01
110.00 11 16 20 1867.09 -26.91 {2.52 30.36 111.92 11 41 27 1267.1 -23.1M0 4.83
110.00 22 33 M 4692.49 30.89 194.08 33,50 74,57 23 51 46 4092.5 28.46 185,72
CIFFERENTIAL CORRE(TIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURALY
TOE 1.1374 TRA-2.7763 TC3 -,2479 BAU .1804 SGT 2501.3 SGR  459.1 SG3  166.0 ST 1163.0 SR 246.6 55 1044.9
RCE -.2689 RRA -,4357 RC3 .1291 Fau 01771 RRT 4837 RRF -.5181 RTF -,9240 CRY -,466N (RS -.5928 (5T .9RARS
FOE-1.1270 FRA 1.9646 F(3 -.317% BsP 8265 S8 2543.1 R23 -.06R0 R13 -,925) LSA 1564.5 M54 239.6 S54 17.3
BOE 1.1687 BRA 2.8103 BC3 .2795 fsP -47 SG1 2511.4 SG2  400.3 THA 5.21 EL! 1168.9 EL2 217.1 ALF 174,15
LAUNCH CATE APR 13 1367 FLIGHT TIME 130,00 ARRIVAL CATE AUG 21 1967
HELIOCENTRIC CONIC CISTANCE 314,912
RL 150,00 LaL S.NN LOL 202.39 VL 25.911 GAL 11.BR AZL 93,54 HWCA 113,32 SMA 120,85 ECC .31324 INC 3.5397 v1  29.70¢
RP INA.93 AP -3.09 LOP 321.75 vP 36,585 GAP -17.38 AZP BA.27 TAL 150,78 TAP 270.1N RCA 82.99 APO 158.70 v2 34,788
RC 44,711 L -13.46 GP 9.99 ZAL 43,92 ZAP 11.00 ETS 273.69 ZAE 151.52 ETE 134,75 ZAC 119.41 €7C 24,16 CLP -.38

PLANE TOCENTRIC CONIC
€3 45,241 VML 6.726 OLA -4.72 RAL 156,64 RAD 6568.7 VEL 12.9N08 PTH 2.35 VHP 11.055 DPA  26.79 RAP 148.14 ECC 1.7446

LNCH AZMTH  LNCH TIME  L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 9 0 33 2270.5%6 -20.89 45.06 3n.5% 103.57 9 38 24 1670.6 -18.03 37.55%
90.00 19 48 13 s2n8.27 26.23 233.83 33.96 78.94 21 15 1 4608.3 24.44 225.62
100.00 10 19 40 2015.32 -22.17 25.79 30.0% 110.58 11 53 16 141%.3 -19.17 18.28
100.00 21 11 47 4338,74 21.57 213.M 33.6% 77.97 22 34 5 4338.7 25.63 205.44
110,00 1t 22 50 1817.61 -25.61 9.26 28.53 113,45 11 53 7 1217.6 -22.22 1.75
110.00 2225 17 4709.22 31.18 195.29 32.66 75.23 23 43 36 4109.2 28 .84 186.87

OIFFERENTIAL CORRECTIONS M10-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 1.1605 TRA-2.7591 TC3 -.2318 BAU .1650 SGT 2576.0 SGR  462.3 SG3 179.5 ST 1215.7 SR 221.7 85 109R .4

ROE -.2244 RRA -,4374 RC3 .1438 FAU .01855 RRT .5310 RRF -.5710 RTF -.9296 CRT -.4063 (RS -.5373 (ST .9AR7

FOE-1.2N22 FRA 2.0400 FC3 -.3551 B8SP  B734 S0B 2617.2 R23 -.0777 R13 -.9308 LSA 1637.2 MSA 23N.1 SSA 17.1

BDE 1.1820 BRA 2.7935 B(3 .2728 FSP -518 S$G1 258A.0 SG2 389.9 THA 5.57 ELT 1219.1 EL2 201.9 ALF 175.64

LAUNCH CATE  APR 13 1967 FLIGHT TIME 132,00 ARRIVAL DATE AUGC 23 1967
HELIOCENTRIC CONIC CISTANCE 311.678

RL  150.00 LAL -.00 LOL 202.39 VL 26.058 GAL 11.45 AZL 93,75 MCA 122.47 SMA 121,69 €CC .30233 INC 3.7455 V1 29.706
RP 1N8.92 LAP -3.16 LOP 324.92 VP 36.692 GAP -16,57 AZP A7.99 TAL 150.39 TAP 272.87 RCA 84,90 APO 15A.48 vZ2 34.79)
RC 44,000 GL -14.82 (P 10.86 ZAL 44.08 ZAP 11.00 ETS 280.69 ZAE 152.41 ETE 128.75 ZAC 117.46 ETC 23.82 P -1.77
PLANETOCENTRIC CONIC

€3 42.515 vHL 6.520 OLA -6.06 RAL 156.31 RAD 6568.6 VEL 12.802 PTH 2.33 YHP 10.599 DPA 27.04 RAP 150.32 ECC 1.6997

LNCH AZMTH LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 3 925 2212.72 -19.52 41.36 28.84 110.93 9 46 18 1612.7 -16.,50 33.99
90.00 19 36 43 5234.82 26.57 235.M 33.06 79.82 2t 3 58 4634 .8 24.89 227.44
100.00 10 27 53 1959.59 -20.79 22.22 28.31 111.97 11 033 1359.6 -17.63 14.85
100.00 21 0 57 4963,18 27.91 215.44 32.78 78 .82 22 23 40 4363.2 26.08 2071.12
110.00 11 29 33 1766.54 -24,19 5.98 26.71 114.93 11 58 59 1166.5 -20.62 358.64
110.00 22 15 46 4728.99 31.52 196.74 31.85 76.02 23 34 35 4129.0 29.27 188.25

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY QORPIT DETERMINATION ACCURACY

TOE 1.1774 TRA-2.7375 T(3 -.2101 BAU .1500 SGT 2645.2 SGR  469.8 SG3 194.2 ST 1263.8 SR 195.6 $S 1155.7

ROE -.1779 RRA -.4425 RC3  .1597 FAU .01944 RRT .58%1 RRF -.6282 RTF -.9350 CRY -.310N3 (RS -,4482 (ST .9886

FDE-1.2R58 FRA 2.1199 FC3 -.39%58 BSP 9119 SGB 2686.6 R23 -.0859 R13 -.9364 LSA 1709.3 MSA 221.7 S$SA 16.8-

BOE 1.1908 BRA 2.7730 8(3 .2639 FSP -568 $G1 2659.8 562 378.9 THA 6.06 EL) 1265.3 ELZ2 185.7 ALF 177.19
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 13 1967 FLIGHT TIME 134,00 ARRIVAL DATE AUG 25 1967
HELIOCENTRIC CONIC CISTANCE 318.442
RL 15N.00 LAL .00 LOL 202.39 YL 26.195 GAL 11.05 AZL 93,57 HCA 125.63 SMA 122,50 £CC .29198 INC 3.9663 vl 29.706

RP  JOR.91 LAP -3.22 LOP 32R.N9 VP 36.793 GAP -15,77 AZP 87,69 TAL 150.04 TAP 275.67 RCA 86,73 APO 158.26 v2 34.795%
RC 43,455 CL -16.31 GP 11.85 ZAL 44.35 ZAP 12.26 ETS 286.42 ZAE 152.96 ETE 122.21 ZAC 115.50 €7C 23.51 CLP -3.18
PLANETOCENTRIC CONIC

C3 4N.100 vHL 6.332 OLA ~-7.50 RAL 155.89 RAC 656A.5 vEL 12.707 PTH 2.51 vHP 10.162 DPA 27.35 RAP 152.51 ECC 1.6599
CNCH AZMTH  UNCH TIME L-1 TIME IN) LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 18 47 2152.44 -18.01 37,58 27.15 112.22 9 %4 33 1562.4 -14 84 30.34
90.00 19 24 1 5265,59 26.92 237.89 32.19 80.86 20 %1 46 4665.6 25.38 229.56
100.00 10 36 3 1901 .64 -19.27 18.59 26,60 113,30 11 @ 13 1301.6 -15.96 11.36
110,00 20 48 5T 4991.62 28.26 217.48 31.93 19.84 2212 9 4391.6 26.57 209.09
110,00 11 36 33 1713.7) -22.63 2.66 24.93 116.33 12 5 6 1113.7 -18.91 355,50
110.00 22 525 41%2.4 31.89 198,45 31.07 76,98 23 24 38 4152.3 29.77 189.688
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE |.2226 TRA-2.6934 TC3 -.1642 BAU .1297 SGT 2703.5 SGR  483.1 S63 210.1 ST 1329.% SR 169.6 S5 1222.8
RCE -.1283 RRA -.4508 RC3 1778 FAU .02079 RRT ,6400 RRF -.6862 RTF -.9423 CRT -.1661 CRS -,3030 (ST .9898
FOE-1.3885 FRA 2.1950 F(C3 -.4489 BsSP 10058 S$GB 2746.3 R23 -.0933 R13 -.9439 L5A 1802.2 M54 208.4 S5A 16,3
BCE 1.2293 BRA 2.7308 BC) .2420 FSP  -64] S$G1 2721.4 362 368.7 THA  6.65 ELt 1329.8 EL2 167.2 ALF 17R.77
LAUNCH CATE APR 13 1967 FLIGHT TIME 136.00 ARRIVAL DATE AUG 27 1967
HELIOCENTRIC CONIC CISTANCE 325.23

RL  1%0.00 LAL .00 LOL 202.39 VL 26.322 GAL 10.67 AZL 94.21 MCA 128.79 SMA 123,26 ECC .28230 INC 4,2053 v1 29.706
RP  108.90 LAP -3.28 LOP 331.25 VP 36.888 CAP -15.00 AZP B87.36 TAL 149.70 TAP 278.49 RCA 88.46 APO 158.05 v2 34.799
RC 43.079 6L -17.91 P 12.98 ZAL 44,73 ZAP 13,76 ETS 290.95 ZAE 153.10 ETE 115,29 ZAC 113.51 ETC 23.23 CLP -4.61
PLANETOCENTRIC CONIC

€3 38.031 vHL 6,167 OLA -9.03 RAL 155.40 RAD 6568.5 VEL 12.625 PTH 2,29 YHP 9.748 DPA 27.85 RAP 154.74 ECC 1.62%9
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG  INJ RT ASC  INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 28 51 2089.72 -16.36 35.73 25.56 113.44 1a 34 1489.7 -13.0% 26.61
90.00 19 10 0 5301.54 27.28 240.46 31.39 a8z2.10 20 38 21 4701.5 25.90 232.06
100.00 10 4% 47 1841 .52 -17.61 14,89 24.97 114.55 11 16 29 1241.5 -14.15% T.81
100.00 20 35 45 5024 .97 28 .64 219.89 31.16 81.0% 21 59 30 4425.0 2T 211.42
110.00 11 43 59 1659.27 -20.95 359.33 23.24 117.65 12 11 33 10%9.3 -17.08 352.34
110.00 21 54 2 4779.98 32.29 200.5) 30.39 78.13 23 13 %2 4180.0 30.32 191.85%
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .95%09 TRA-2.9712 TC3 -.4520 BAU .2481 SGT 2984.0 SR 509.5 503 228.3 ST 1218.2 SR 187.3 85 1215.9
RDE -.0873 RRA -.4T77)3 RC3 1840 FAU .01585 RRT .6949 RRF -.7563 RTF -.9168 CRT .2147 CRS -.0495 (ST .9643
FDE-1.3689 FRA 2.4164 F(C3 -.3607 BsSP 3325 SGB 3027.2 R23 -.1523 R13 -.9192 LSA 1705,5 MSA 277.9 SS5A 16.8
BOE .9%49 BRA 3.0093 B(C3 .4880 FsP -436 SG1 3005.3 562 363.7 THA 6.87 EL] 12)8.7 . EL2 153.6 ALF 1.61
LAUNCH DATE APR 13 1967 FLIGHY TIME 138.00 ARRIVAL CATE AUG 29 1967
HELIOCENTRIC CONIC DISTANCE 331.974
RL 150,00 LaAL S.00 LOL 2N2.39 VL 26.44) GAL 10.29 AZL 94.47 HCA 131.95 SMA 123.98 ECC .27301 INC 4.4666 V1 29.706

RP 10B.AB LAP ~-3.32 LOP 334.42 VP 36.977 GAP -14,2% AZP B7.01 TAL 149,42 TAP 281.37 RCA 90.13 APO 157.83 v2 34.804
RC 42.876 CL -19.68 (P 14.20 ZAL 45.28 ZAP 15,51 ETS 294.48 ZAE 152.74 ETE 108.29 ZAC 111.5%0 ETC 23.00 CLP -6.09
PLANETOCENTRIC CONIC

€3 36.200 vML 6.017 DLA -10.68 RAL 154,77 RAQ 6568.4 VEL 12.553 PTH 2.27 vHP 9,349 OPA 28.49 RAP 157,01 ECC 1.59%8
LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTM [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 9 39 38 2023.21 -14.51 29.72 23.97 114,58 10 13 21 1423.2 -11.08 22.72
90.00 1A 54 9 5343.10 27.63 243,458 30.59 83.56 20 23 13 4743.1 26.45 234.98
100.00 10 5% 39 1777.98 -15.77 11.07 23.36 115,72 1125 17 1178.0 -12.19 4.12
100.00 20 20 %0 5063.56 29.02 222.70 30.39 82.49 21 45 13 4463.6 27.67 214.15
110.00 1y 51 48 1602.13 -19.10 355.93 21.56 118.90 12 18 30 1002.1 -15.10 349.09
110.00 21 41 10 4412.17 32.72 202.92 29.7¢ 79.50 2y 1 22 4212.2 30.92 194.16
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TDE 1.2017 TRA-2.725%52 TC3 -.,1946 BAU .1396 SGT 2887.8 SGR 4537.8 SG3 245.8 ST 1391.9 SR 143.4 S  1340.7
RDE -.01219 RRA - . 4875 RC3 .2129 FAU .02114 RRT .7493 RRF -.R029 RTF -.9434 CRT .4427 CRS .2863 (ST .9856
FOE-1.5796 FRA 2.4118 FC3 -.5057 @8SP 8940 SGB 2937.4 RZ3 -.12R8 R13 -.9458 LSA 1926.4 MSA 2101.8 SSA 15.6
B80E 1.2019 BRA 2.768% B6(3 .2885 FSP -691 SG1 2916.2 5C2 352.7 THA 8.06 EL! 1393.4 EL2 128.5 ALF 2.63
LAUNCH CATE APR 13 1967 FLIGHT TIME 140.00 ARRIVAL CATE AUG 31 1967
HELIOCENTRIC CONIC DISTANCE 338.729

RL 150.00 (AL -.00 LOL 202.39 VL 26.5%2 GAL 9,94 AZL 94,76 HCA 135.10 SMA 124,67 ECC .26433 INC 4.7553 viI 29.706
RP 108.87 LAP -3.35 LOP 337.59 VP 37.062 GAP -13.52 AZP 86.63 TAL 149.16 TAP 284,26 RCA 91.71 APO 157.62 v2 34.809
RC 42.849 CL -21.60 (P 15,81 ZAL 45.97 ZAP 17.50 ETS 297.10 ZAE 151.87 ETE 101.51 ZAC 109.45 ETC 22.78 CLP -7.60
PLANETOCENTRIC CONIC

C3 34,701 vHL 5,891 DLA -12.46 RAL 154,03 RAD 6568.4 VEL 12.493 PTH 2,26 VP 8,976 OPA 29.30 RAP 159,36 ECC 1.5711
LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90 .08 9 51 32 1953.03 -12.48 25.56 22.51 115.62 1024 5 1353.0 -8.93 18.68
90,00 18 36 2% 5391.93 27.96 246,98 29.88 85.30 20 6 16 4791.9 27.01 238 .45
100.00 11 629 1T11.24 -13.76 T.14 21.86 116.80 11 35 O 1111.2 -10.06 .3
100.00 20 4 3 $108.95% 29.38 226.02 29.73 84.20 21 29 18 4508.9 2R.26 217.40
110.00 12 017 1542.73 -17.11 352.47 19,98 120.05 1226 0 942.7 -12.99 345.79
110.00 21 26 50 48500.23 33.15 205.81 29.16 81.15 22 471 40 4250.2 31.5A 196.94
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.2370 TRA-2.7017 TC3 -.1695 BAU .1339 SGT 2954.6 SGR  582.8 SC3  265.% 5T 1448.9 SR 159.,1 S5 1416.6
ROE .041% RRA -.%141 RC3 .2336 FAu .02200 RRT .7967 RRF ~-.8519 RTF -,9475 CRT .7488 (RS .6286 CST .9858
FCE-1.7123 FRA 2.5094 FC3 -.5488 85P  926) $68 3011.5 R23 -.1429 R13 -.950) LSA 2022.1 MSA 204.9 SSA 14.9
BOE 1.2377 BRA 2.7503 BC3 .2886 FSP  -T753 5G] 2991.3 sG2 347.9 THA  9.M5 EL1 1453.8 ELZ 10%.1 ALF  4.72
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LAUNCH CATE APR 13 1967

HELIOCENTRIC CONIC

RL  150.00 LAL -.00 Lou 202.39
RP INA.BS LAP -3.38 LOP 340.76
RC 42.99% L -23.63 GP 17.58
PLANETOCENTRIC CONIC
€3 33,520 vHL 5.790 OLA -14.38
LNCH AZMTH LNCH TIME L-1 TIME
91.00 10 4 5% 1878.00
30.00 18 16 13 5449.47
100.00 1t 18 3t 1640.33
100.00 19 45 15 5162.38
110.00 12 9 34 1480 .41
110.00 21 10 410 4895.07
CIFFERENTIAL CORRECTIONS
TOE 1.2837 TRA-2.6730 T(3 -.1381
ROE .1142 RRA -.5485 RC3 .2556
FDE-1.8650 FRA 2.6052 FC3 -.5912
B0E 1.2BA7 BRA 2.7287 8C3 .2905
LAUNCH OATE APR 13 J967
HELIOCENTRIC CONIC
RL 150.00 AL -.00 LOL 202.39
RP  108.83 LAP -3.39 LOP 343.94
RC 43.312 6L -25,98 GP 19.65
PLANE TOCENTRIC CONIC
¢35 32.681 vHL 5.717 DLA -16.46
LNCH AZMTH LNCH TIME (-1 TIME
90.00 1020 6 1796.73
90.00 17 52 56 5517.96
100.00 11 32 1t 1564.17
100.00 19 23 33 5225.76
110.00 12 19 %6 1414.60
110.00 20 52 18 4948.09

CIFFERENTIAL CORRECTIONS

TOE 1.3396 TRA-2.6449 TC3 -.1078
ROE .1992 RRA -.5926 RC3 .2780
FOE-2.0379 FRA 2.6983 F(3 -.6262
BOE 1.3543 BRA 2.710% BC3 .2981

LAUNCH CATE APR !3 1967
HELIOCENTRIC CONIC
RL 150,00 LAL
RP 10B.B0 LAP -3.39
RC 43.796 GL -28.49
PLANE TOCENTRIC CONIC
€3 32.227 vHL 5.877
LNCH AZMTH  LNCH TIME
90.00 10 38 8
90,00 17 25 34
100,00 11 48 8
100.00 18 %8 15
110.00 12 31 42
110.00 20 3t 10
CIFFERENTIAL CORRECTIONS
TOE 1.4033 TRA-2.6220 TC3 -.0847
ROE .3010 RRA -.6486 RC3 .2995
FOE-2.2299 FRA 2.7862 FC) -.6456
BOE 1.4352 BRA 2.7010 B8C3 .3113

-0 Lo 2n2.39
LOP 347.11

P 2z2.1n

OLa -18.71
L-1 TIME
1706.94
5$600.71
1481.07
5301.82
1344.52
5011.13

LAUNCH DATE APR 13 1967
HELIOCENTRIC CONIC
RL  150.00 LAL
RP 108.78 LAP -3.39
RC 44.440 GL -31.24
PLANETOCENTRIC CONIC
€3 32.230 vHL 5.677
LNCH AZMTH LNCH TIME
$0.00 11 0 2%
90.00 16 52 21
100.00 12 127
100.00 18 28 1
110.00 12 45 28
110.00 20 6 28
CIFFERENTIAL CORRECTIONS

-.00 LoL 202.39
LOP 3%0.29

P 24.99

OLA -21.15
L-1 TIME
1604 .41
5703.28
1388.12
5394.81
1268.92
$086.77

TOE 1.4R92 TRA-2.5952 TC3 -.0%86
ROE .4269 RRA -.T173 RC3 .3198
FDE-2.4475 FRA 2.8533 F(C3 -.6504
BOE 1.%5492 BRA 2.692% BC3  .3252

26.655
37,141
46.84

vL
vP
ZAL

RAL 153,17
INJ LAT
-10.24

28.21
-11.5%
29.68
-14,95%
33.57

8av
FAV
BSP
FSP

L1302
.02289
9674
-823

vL  26.750
vP  37.216
ZAL 47.89

RAL 152.17
INJ LAT
-7.73
28.32
-9,10
29.87
-12.61
33.93

BAU
FaAuU
8seP
FspP

1303
.02364
10052
-894

VL
vP
ZAL

26.838
37,287
49,16

RAL 150.99
INJ LAT
-4.89
28.18
-6.36
29.85
-10.0%
34.15

8Au
FAU
8sP
FSP

1341
.02403
10303
-960

26.920
37.353
50.67

vi
veP
ZAL

RAL 149.62
INJ LAT
-1.60
27.60
-3.24
25.46
-7.23
34.13

BavU
FAu
asp
FsP

L1401
02421
10671
-1028

GAL  3.61 AZL 95.08 HCA 138.26 SMa 125.31
GAP -12.82 AZP B6.21 TAL 148.93 TAP 2RT.19
7AP 19.75 ETS 298.97 ZAE 150.4%5 ETE  95.2%
RAC 6568.3 VEL 12.446 PTH 2.25 vHP 8,629
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
21.19 21.17 116.55 10 36 9
251.18 29.2% 87.39 19 47 3
3.04 20 .48 117.76 11 45 51
229.97 29.15 86.25 21 1117
348.93 18.51 121.10 12 34 15
209.24 28.73 a3.15 22 32 16
M10-COURSE EXECUTION ACCURACY
S¢T 3016.1 SCGR 643.7 5G3 286.0
RRT .8378 RRF -.8928 RTF -.95%18
SCB 3084.1 R23 -.1553 R13 -.9552
SC1 3064.6 562 345.9 THA 10,27
FLIGHT TIME 144.00
CISTANCE 352.213
CAL 9.30 AZL 95,44 H(CA 141.42 SMA 125.91
CAP -12.13 AZP B5.74 TAL 148.72 TAP 290.15
74P 22.28 E1S 300.22 7AE 148.50 €T€ 89.72
RAD 6568.3 VEL 12.412 PTH  2.24 P 8.311
INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
16.54 20.00 117.33 10 50 3
256.18 26.70 89.90 19 24 54
358. 7 19.26 116.60 11 %8 15
234,67 26.68 88.72 20 %0 39
345.28 17.17 122.04 12 43 30
213.34 28.44 §5.55 22 14 46
MIC-COURSE EXECUTION ACCURACY
SCT 3075.4 SGR 724.2 SC3 307.1
RRT .B714 RRF -.9252 RTF =.9557
568 3159.5 R23 -.1663 R13 -.9598
501 3140.3 SC2 347.9 THA 11,74
FLIGHT TIME 146.00
OISTANCE 358.939
GAL  9.01 AZL 95.86 MCA 144.58 SMA 126.48
CAP -11.46 AZP 85.22 TAL 148.55 TAP 293.13
7aP  25.15 ETS 300.92 ZAE 146.01 ETE 85,03
RAD 6568.3 VEL 12.394 PTH  2.24 vHP 8.030
INJ LONG [NJ RT ASC INJ AZMTH INJ TIME
11.47 19.07 117,93 11 6 35
262.23 28.23 92.92 18 58 54
354.06 18.26 119.27 12 12 49
240.32 28.31 91.70 20 26 37
341.46 16.02 122.85 12 54 1
218.2% 28.32 88.44 21 54 41
MID-COURSE EXECUTION ACCURACY
SGT 3133.8 SGR 828.0 SG3 328.1
RRT .B9T4 RRF -,9494 RTF -.9%90
SGB 3241.4 R23 -.1788 R13 -,9640
S61 3221.8 502 355.4 THA 13.51
FLIGHT TIME 148.00
DISTANCE 365.653
GAL 8.74 AZL 96.35 HCA 147,74 SMA 127,01
GAP -10.81 AZP 84,62 TAL 148.40 TAP 296.14
7AP 28.41 ETS 301.16 ZAE 142.99 ETE B1.19
RAD 6568.3 VEL 12,394 PTH  2.24 VWP T7.793
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
5.73 18.49 118.28 11 27 10
269,68 27,78 96.61 18 27 24
348.92 17.58 119.73 12 30 3%
247,20 28.00 95.30 19 57 56
337.42 15.11 123.50 13 6 37
224.16 28.38 91.94 21 31 18
MID- COURSE EXECUTION ACCURACY
SGT 3185.9 SCGR 9%9.2 SG3  347.5
RRT .9173 RRF -.9665 RTF -.9625
SGB 3327.2 R23 -.1800 R13 - .9685
SG1 3306.8 502 367.9 THA 15.64

FLIGHT TIME 142.00

CISTANCE 345.47%
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ARRIVAL CATE SEP 2 1367

29.116
34.815
-9.14

INC 5.0779
APO 157,41
ETC 22.58

€CC
RCA
ZAC

vl
ve
CLP

25616
33.21
1n7.3%

oPA 30.33

PO CST TIM
1218.0
4849.5
1040.3
4562 .4

RAP 161.79 ECC 1.5517
INJ 2 LAT INJ 2 LONG
-6.5%9 14.41
27.55 242.57
-7.74 356.31
28.84 221.26
880 .4 -10.72 342.38
4295.1 3z2.26 200.26
ORBIT DETERMINATION ACCURACY
ST 1511.6 SR 202.8 SS 1499.3
CRT .9176 CRS .B41) CST .9864
LSA 2129.4 MSA 199.0 S54 14.0
ELl 1523.1 EL2 80.0 ALF 7.04
1967

ARRIVAL CATE SEP 4

ECC
RCA
ZAC

.24850 INC
94.62 APO
105.18_E1C

5.4431
157.20
22.3%9

vl
v2
(49

29.7116
34.822
-1n.72

1.5378
2 LONG
9.R4
247.53
352.08
225.90

CPA  31.64 RAP 164.36
PO (ST TIM [INJ 2 LAT
1196.7 -4.01
4918.0 28.00
964.2 -5.21
8
6

ECC
INJ

4625. 29.37
814. -8.29 338.85
4348.) 32.94 204 .24
ORBIT CETERMINATION ACCURACY
ST 1878.0 SR 272.9 s 1587.6
CRT .9802 CRS .9368 (ST .9871
LSA 2246.6 MSA 194.4 554 13.0
EL! 1600.6 ELZ 53.3 ALF 9.63

ARRIVAL CATE SEP 6 1967

5.8629
157.01
22.18

vi
v2
CLP

ECC
RCA
Z2aC

.24133 INC
95.96 APO
102.93 ETC

OPA 33.27 RAP 167,13 €CC ).
PO CST TIM INJ 2 LAT INJ
1106.9 -1.12 4,
5000.7 28.29 253.
881.1 -2.41 347.
4701.8 29.76 231.
144.5 -5.65 335.
4411.1 33.56 209.
ORBIT DETERMINATION ACCURACY
ST 1645,7 SR 367.9 S5 1679.3
CRY .997%5 (RS .9753 (sT ,9876
LSA 2372.0 MSA 192.5 5S4 11.9
EL] 1686.2 ELZ 25.5 ALF 12.57
1967

ARRIVAL OATE SEP B8

INC 6.353%
APO 156.82
ETC 21.94

29.706
34 838
-13.97

ECC
RCA
ZAC

.23464
97.21
100.57

vl
ve
CLP

DPA  3%.29 RAP 170.16
PO (ST TIM INJ 2 LAT
1004 .4 2.19
5103.3 28.23
788.1 L T4
4794.8 29.88
668.9 -2.78 331.17
4486.8 34.03 214.91
ORBIT OETERMINATION ACCURACY
sT !723.0 SR 489.9 55 1776.4
CRT .9996 CRS .9906 (ST .9RA4
LSA 2515.5 MSA 190.7 S54A 10.6
ELl 1791.2 ELZ 13.2 ALF 15.87

€CC
INJ

1.5304
2 LONG
359.1N
261.07
342.40
238.43



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE  APR 13 1967

HELJIOCENTRIC CONIC

FLIGHT TIME 150,00

CISTANCE 372,352

RL 150,00 LAL .00 LOL 2N2.39 VL 26.995 GAL B.48 AZL 96.94 HCA 150.90 SMA 127.5]

RPINA.75 LAP -3.37 LOP 353.46 VP 37.415 GAP -10,18 AZP 83.93 TAL 148.27 TAP 299.17

RC 45.237 6L -34.27 (P 28.44 ZAL 52,46 ZAP 32.12 ETS 300.99 ZAE 139.40 ETE 78.15

PLANETOCENTRIC CONIC

€3 32.809 VWL 5.728 DLA -23.81 RAL 148.02 RAD 6568.3 VEL 12.417 PTH  2.24 VHP 71,616

LNCH AZMTH  UNCH TIME -] TIME INJ LAT INJ LONG  INJ RT ASC  INJ AZMTH  INJ TIME
91,00 1y 12 1479.78 2.42 3%8.78 18.48 118.22 11 %4 52
90.00 16 9 45 5836.89 26.19 279.20 27.18 101.18 17 47 2
100.00 12 32 16 12719.47 .44 342.96 17,38 119.89 12 33 3%
100.00 17 50 23 5512.44 28 .4} 2%5.79 27.65 99.70 19 22 16
110,00 13 2 9 1185.75 -4.08 333.04 14.56 123.97 13 21 55
110.00 19 36 %9 5178.92 33.69 231.31 28.50 96.19 21 318

OIFFERENTIAL CORRECTIONS
TDE 1.5974 TRA-2.5737

ROE .5858 RRA -.8013 RC3 .3354
FOE-2.6842 FRA 2.8929 FC) -.626)
BCE 1.7014 BRA Z2.6956 BC3 .3373
LAUNCH OATE APR 13 1967
HELIOCENTRIC CONIC
RL  150.00 LAL -.00 LoL 202.39
RP  108.72 LAP -3.,34 LOP 356.64
RC 46.178 GL -37.60 GP  32.5%
PLANETOCENTRIC CONIC
€3 34,165 vHL 5.845 OLA -26.69
LNCH AZMTH LNCH TIME L-I TIME
90.00 12 18 13 1300.23
90 .00 15 6 37 748 .82
100.00 13 7 59  1139,45
100.00 16 59 31 5672.88
110.00 13 23 26 1090.98
110.00 19 0 34 5294.12

CIFFERENTIAL CORRECTIONS
TDE 1.7424 TRA-2,.5565 TC3 -.0285
RDE .7919 RRA -.,9008 RC3 .3}3)
FDE-2.9361 FRA Z.8842 FCY -.5692
BOE 1.9139 BRA 2.7105 8C3 .3443

LAUNCH OATE APR 13 1967

HELIOCENTRIC CONIC

RL  140.00 LAL -.00 Low 2N2.39

RP 108,69 LAP -3.30 LOP 339.82

RC  47,2%5 cL  -41.27 GP 37.46

PLANETOCENTRIC CONIC

€3 36.647 vHL 6.0%4 DLA -29.80

LNCH AZMTH  LNCH TIME -1 TIME
80.30 12 14 12 1297.64
99.70 14 52 31 786.84
100.00 14 34 14 842.03
100.00 15 14 10 T17.68
110.00 13 %3 16 974.53
110.00 18 12 37 5445.99

CIFFERENTIAL CORRECTIONS

TOE 1.9429 TRA-2,%5482 T(3 ~-.0246
ROE 1.0644 RRA-1.0143 RC3 ,3372
FOE-3.1878 FRA 2.A054 FC3 -.4736
BOE 2.2154 BRA 2.7426 BC3 .3381

LAUNCH DATE APR 13 1967

HELIOCENTRIC CONIC

RL 1%0.00 LaAL -.00 LOL 202.39

RP 108.66 LAP -3.2% LOP 3,01

RC 48.4%8 GL -45.30 GP 43.28

PLANETOCENTRIC CONIC

C3 40.90%5 vHL 6.396 DLA -33.14

LNCH ATMTH UNCH TIME L-1 TIME
72.02 1t % 10 1%06.02
107.98 15 39 32 632.00
12.02 11 %10 1508.02
107.98 135 39 33 632.00
110.00 14 48 5 790.18
110.00 16 5% &9 5685.91

OIFFERENTIAL CORRECTIONS
TOE 2.23%4 TRA-2.5565 T1C3 -,029%
ROE §.4313 RRA-1.1336 RC3 .3112
FOE-3.4154 FRA 2,6308 FC3 -.3437
BOE 2.6544 BRA 2.7965 8C3 .3126

TC3 -.0406 BAU

MID-COURSE EXECUTION ACCURACY

.1482 SCT 3236.2 SGR '1121.8 SC3  363.8
FAU .02373 RRT .9320 RRF -.9781 RTF -,9656
BsP 10987 SGB 3425.2 R23 -.179T7 RIY -.9729
FSP -1083 SG1 3403.3 SC2 386.7 THA 18.15
FLIGHT TIME 152.00
OISTANCE 379.035
VL 27.065 GAL  B.24 AZL 97.65 HCA 154.0% SMA 127,97
VP 37.474 GAP -9.,56 AZP B3.11 TAL 148.16 TAP 302.21
ZAL  54.56 ZAP 36.38 £7S 300.45 7AE 135.18 ETE 15.78
RAL 146.12 RAD 6568.3 VEL 12.471 PTH  2.26 vHP 1.518
INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME
8.12 348.66 19.65 117,22 12 39 53
22.83 314.96 25.86 107.23 1519 8
5.17 335.2% 18.05 119.48 13 26 59
26.05 267.12 26.89 105.20 18 34 4
~.47 328.09 14,55 124.18 13 43 37
32.50 240.09 28.63 101.21 20 28 48
MID-COURSE EXECUTION ACCURACY
BAU L1573 SCT 3284.0 SGR 1319.2 SG3 374.0
FAU .02246 RRT ,9428 RRF -.9856 RTF ~.9685%
BsSP 11347 S5GB 3539.1 R2} -.1737 R13 -.9773
FSP -1121 561 3515.2 SG2 410.8 THA 21.04
FLIGHT TIME 154,00
OISTANCE 3R5.698
VL 27.128 GAL  B.02 AZL 98,55 HCA 157,21 SMA 128.40
VP 37.529 CAP -B.36 AZP 82,11 TAL 148,07 TAP 305.28
ZAL 57,02 ZAP 41,26 ETS 299.57 ZAE 130,24 ETE T3.89
RAL 143.85 RAD 6568.4 VEL 12.570 PTH  2.28 vHP T7.536
INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME
16.9%1 352.69 22.66 115.17 12 35 50
16.53 315,18 22.67 115,16 15 8 37
14.72 318.3% 21.17 116.31 14 49 16
18.33 310.88 23.54 114,03 15 26 7
3.98 322.01 15.46 123.98 14 9%
29.9% 251.18 28.33 107.34 19 43 23
MIO-COURSE EXECUTION ACCURACY
BAU  .1656 SGT 3332.7 SGR 1551.0 SC3  374.6
FAU .0200% RRT .9%09 RRF -.9903 RTF -.9714
BSP 11766 SGB 3675.9 R23 -.1624 R13 -.9816
FSP -1130 SC1 3649.7 562 438.3 THA 24.24

vL 27.186 GAL
VP 37.580 GAP

FLIGHT TIME 156.00

DISTANCE 392.340

7.82 AZL  99.72 HCA 160.35 SMA 128.79
~8.37 AZP B80.84 TAL 147.99 TAP 308.3%

ZAL 59.90 TAP 46.84 ETS 298.28 ZAE 124.45 €TE 72.19
RAL 141.10 RAD 6568.6 VEL 12.739 PTH  2.32 WP 7,727
INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME

17.0 9.00 22.5% 118.70 11 30 18
17.33 303.89 22.%6 118.70 15 50 §
17.3 9.00 22.55 118.70 11 30 18
17.33 303.89 22.5%6 118.70 15 5% 5
10.89 312.20 18.63 122.60 15 118
23.99 267.27 26.17 115.14 18 30 3%
MI0-COURSE EXECUTION ACCURACY

BAU .1T09 SCT 3390.1 SGR 1809.2 SG3 361.2

FAU .01624 RRT .9570 RRF -.9931 RTF -,9744

8sp 12302 SCB 3842.7 R23 -.1468 R13 -.9857

FsP -1100 S$G1 3814.2 SG2 466.4 THA 27,50

68

ARRIVAL CATE SEP 10 1967
ECC .22R42 INC 6.9383 v1  29.706
RCA  98.38 APO 156.63 v2 J4.846
ZAC 98.05 ETC 21.62 CLP -15.61
OPA 37,77 RAP 173.59 ECC 1.%400
PO CST TIM INJ 2 LAT INJ 2 LONG
a79.8 6.17 352.11
$236.9 27.47 270.76
679.5 4.4) 336.42
4912.4 29.46 247,14
585.7 .40 326.83
4578.9 Ja .18 222.10
ORBIT NDETERMINATION ACCURACY
ST J1807.1 SR 642.3 8 |ATI.R
CRT .997T (RS .9966 CST ,9A93
LSA 2674.5 MSA  190.6 SSA 9.4
EL) 1917.5 EL2  40.6 ALF 19,54
ARRIVAL OATE SEP 12 1967
ECC .22264 INC 7,.652) v1 29.706
RCA  59.48 APO 156.46 v2 34.8%6
TAC 95.33 ETC 21.14 CLP -17,22
DPA 40,78 RAP 177.62 ECC 1.%623
PO CST TIM INJ 2 LAT INJ 2 LONG
100.2 11.7 341.82
148.8 24.97 306.95%
$39.5 9.06 328 .62
5072.9 27.88 2%8.79
491.0 4.02 321 .88
4694.1 Is.n 231.06
ORBIT DETERMINATION ACCURACY
ST 1904.0 SR 831.0 85 1968.7
CRT .9956 CRS .9989 (ST .9903%
LSA 2855.7 MSA 191.3 $sa 8.1
€Ll 2076.2 ELZ 71.6 ALF 23,52
ARRIVAL DATE SEP 14 1967
ECC 21731 INC 8.5488 v1I 29.706
RCA 100.49 APO 156.30 v2 34,865

ZAC 92.35 ETC 20.37 CLP -18.74
DPA 44,34 RAP 182.55 ECC 1.6031
PO CST TIM INJ 2 LAT INJ 2 LONG
697.6 19.77 345.42
186.8 19,74 3or.s87
242.0 18.14 311.22
117.7 21.42 303.45
374.9 8.41 315.72
4846.0 32.02 242.%8
ORBIT CETERMINATION ACCURACY
ST 2019.) SR 1060.8 Ss 2053.4
CRT .9942 CRS .999T (ST .9915
LSA 3062.9 MSA 192.2 554 6.9
ELY 2278.5 EL2 101.4 ALF 27.64
ARRIVAL DATE SEP 16 1967
ECC .21241 INC 9.7165 vI  29.706
RCA 101.43 APO 156.15 v2 34.87%
ZAC 89.06 ETC 19.08 CLP -20.02
DPA  48.44 RAP 188.91 ECC 1.6732
PO CST TIM INJ 2 LAT INJ 2 LONG
908 .0 21.01 1.91
32.0 21.02 296.79
908.0 21.0) 1.91
32.0 21.02 296.79
190.1 15.11 305.64
%085.9 21.17 259.54

QRBIT DETERMINATION ACCURACY

ST 2164.2 SR 1332.9 85 2119.0
CRT .9936 CRS 1.0000 CST .9928
LSA 3303.6 MSA 192.8 SSa $.8
ELl 2538.5 €L2 127.9 ALF  31.56



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 13 1967

HELJOCENTRIC CONIC

RL  150.00 LAL -.00 LOL 202.39

RP  108.63 LAP -3.19 LOP 6.19

RC 49.776 GL -49.67 ¢P  50.10

PLANETOCENTRIC CONIC

C3 48.240 VHL 6.945 OLA -36.63

LNCH AZMTH LNCH TIME L-1 TIME
65.172 10 14 57 1660.31
114.28 16 2 38 5850.69
€5.72 10 14 57 1660.31
114,28 16 2 38 5850.69
65.72 10 14 57 1660,31
114.28 16 2 38 5650.69

DIFFERENTIAL CORRECTIONS

TOE 2.6896 TRA-2.6017 TC3 -.0470
ROE 1.9254 RRA-1.2385 RC3 .2564
FOE-3.5779 FRA 2.3475 F(3 -.1914
B0E 3.3077 BRA 2.8614 BC3} .2606

LAUNCH DATE APR 13 1967

HELIOCENTRIC CONIC

RL 150.00 LAL -.00 LOL 202.39
RP 108.59 LAP -3,13 0P 9.37
RC 51.201 GL -%54.32 GP 57.91
PLANETOCENTRIC CONIC
€3 61.583 vHL T7.847 DLA -40.13
LNCH AZMTH LNCH TIME L-1 TIME
60.28 9 3t 9 1797.87
119.72 16 12 22 5833.61
60.28 931 9 1797.87
119.72 16 12 22 5833.61
60.28 3N 9 1797.87
119.72 16 12 22 5833.61
DIFFERENTIAL CORRECTIONS
TOE 3.4734 TRA-2,7240 TC3 -.0778
ROE 2.5646 RRA-1.2694 RC3 1702
FDE-3.6345 FRA 1.9623 FC3 -.0485
BOE 4.3176 BRA 3.00%3 BC3 1870
LAUNCH DATE APR 13 1967
HELIOCENTRIC CONIC
RL 150,00 LAL -.00 LOL 2N2.39
RP 1NB.5%6 LAP ~-3.05 LOP 12.%6
RC %2.722 GL -%R.96 (P 66.49
PLANETOCENTRIC CONIC
C3 BR.679 VWL 9.417 DLA -43.24
LNCH AZMTH UNCH TIME L-] TIME
55.8% 8 50 35 1935.15
124.15 16 9 48 40866.34
55.85 A 50 35 1935.1%
124.15 16 9 48 5866.34
55.89% 8 50 35 1935.15
124.15 16 9 48 5866, 34

CIFFERENTIAL CORRECTIONS
TOE 5.0%%2 TRA-3.0260 TC3 -.126%

RDE 3.1702 RRA-1.0200 RC3 .0674
FDE-3.5690 FRA 1.527% FC3 .0499
BDE $.9671 BRA 3.1933 BC3 1434

LAUNCH DATE APR 13 1967

HELIOCENTRIC CONIC
RL 15%0.00 LAL -.00 LOL 202.39
RP  108.52 LAP -2.96 LOP 15.7%
RC 54.330 GL -62.66 CP  T4.70
PLANE TOCENTRIC CONIC
C3 155,541 VAL 12.472 DLA -44.91
LNCH AZMTH LNCW TIME L-1 TIME

53,86 818 3 2071.62
126.44 15 52 12 667.35
53,56 815 3 2071.62
126.44 15 82 12 667.3%
53,56 818 3 2071.62
126.44 15 82 12 667.35

DIFFEREMTIAL CORRECTIONS
TOE B8.7142 TRA-3.,%082 TC3 -.2131
ROE.1.7317 RRA .5808 RC3 .0403
FDE-3.4542 FRA 1.1544 FU3  .0B73
BOE 8.8846 BRA 3.5560 BC3 .2169

27.240
37.629
63.2)

VL
vP
ZAL

RAL 137.69
INJ LAY
17.45
17.46
17.45
17.46
17.45
17.46

.1681
.01067
12908
-1011

BAV
FAY
8sP
FsP

vL 27.288
vP 37,674
7AL 67.07

RAL 133.42
INJ LAT
16,45
16.47
16.45
16.47
16.45
16,47

8av
Fau
aspP
FsP

.1540
.00345
13623
-863

ve 27.332
ve  371.716
ZAaL T1.45

RAL 1268.01
INJ LAT
13.73
13.7%
13.73
13.75
13.73
13.7%

BAU .1700
FAU-.00511
BsP 14393
Fsp  -6T1

vL 21.3712
vp 37,756
7AL 76.33

RAL 121.36
INJ LAT
8.86
8.88
8.8
8.88
8.86
8.88

BAU .4510
FAy-.01569
gsP 14908
FsP -467

FLIGMT TIME 158.00

CISTANCE 398.9%3
7.63 AZL 101.31 HCA 163.50 SMA 129.15
~7.80 AZP T9.14 TAL 147.92 TAP 311.42
53.14 €7S 296.36 ZAE 117.72 ETE 70.19

GAL
GAP
ZAP

2.38 vHP 8,193
INJ TIME
10 42 37
17 40 9
10 42 37
17 40 9
10 42 37
17 40 9

RAD 6568.8 VEL 13.023 PTH
INJ LONG INJ RT ASC INJ AZMTH
21.08 22.67 122.74
276.42 22.68 122.73
21.08 22.67 122.74
276.42 22.68 122.73
21.08 22.67 122.74
216.42 22.68 122.73
MID-COURSE EXECUTION ACCURACY
SGT 3475.7 SR 2066.5 SG3 330.2
RRT .961% RRF -.9946 RTF -.9776
S8 4043.6 R23 -.1286 R13 -.9893
$61 4013.6 8G2 491.9 THA 30.26

FLIGHT TIME 160.00

OISTANCE 405,530
GAL  T.4T7 AZL 103.63 HCA 166.62 SMA 129.49
CAP -7.25 AZP T6.73 TAL 147.85 TAP 314,47
ZAP 60.07 €78 293.01 ZAE 109.93 ETE 66.78

RAD 6569.1 VEL 13.52% PTH  2.47 vHP 9.130
INJ LONG INJ RT ASC INJ AZMTH INJ TINE
n.n 22.90 127.14 10 1 7
274.29 22.91 127.13 17 49 35
n.n 22.90 127.14 10 17
274.29 22.91 127.13 17 49 35
n.n 22.90 127.14 10 1 7
274.29 22.91 127.13 17 49 3%
MI0-COURSE EXECUTION ACCURACY

SGT 3634.9 SGR 2246.6 S(C3  280.8

RRT .9637 RRF -.9946 RTF -.9817

$C8 4273.1 R23 -.1094 R13 -.9924

SG1 4242.1 8C2 514.2 THA 31.29

FLIGHT TIME 162.00

DISTANCE 412.050

GAL  1.33 AZL 107.32 HCA 169.71 SMA 129.19
GAP -6.73 AZP 72.9% TAL 147,77 TAP 317,49
7AP 67.41 ETS 285.16 ZAE 101.04 ETE 58.68
RAD 6%569.7 VEL 14.492 PTH  2.63 VWP 10.9%6
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
41,34 22.93 131,41 9 22 %0
274.83 22.9% 131.41 17 4T 34
41,34 22.93 131.41 9 22 50
274 .83 22.95 131.41 17 47 34
41,34 22.93 151.41 3 22 50
274.83 22.9% 131.41 1T 47 34

M10-COURSE EXECUTION -ACCURACY

SGT 3987.9 SGR 2112.4 563 217.7
RRT .9%62 RRF -.9886 RTF -.9875
$GB 4512.8 R23 -.0887 R13 -.9951
sG] 4479.1 SC2 550.% THA 27.31

FLIGHT TIME 164.00

DISTANCE 418.460
7.22 AZL 114,08 HCA 172.73 SMA 130.07
-6.23 AZP 66.09 TAL 147.65 TAP 320.38
90.70 ETE 31.97

GAL
GAP
ZAP T4.71 €TS 258.96 ZAE

RAD 6570.7 VEL 16.639 PTH  2.89 VWP 14.730
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
49.09 22.34 134.21 8 49 3%
300.37 22.36 134.21 16 319
49.09 22.34 134.21 8 49 3%
300,37 22.36 134.21 16 3 19
49.09 22.34 134.21 8 49 35
300.37 22.36 134,20 16 319
MID-COURSE EXECUTION ACCURACY
5GT 463%.6 SGR 886.0 S¢3 152.8

RRT .%%37 RRF -.6117 RTF -.9971
SCB 4719.5 R2Y -.0%546 R13 -.9982
SG1 4662.1 562 T733.6 THA 6.19

69

ARRIVAL CATE SEP 18 1967
ECC .20733 INC11.3098 V! 29.706
RCA 102.30 APO 156,01 v2 34.886
ZAC 85,37 ETC 16.80 CLP -20.T74
OPA 52.87 RAP 197.52 ECC 1.7939
PO CST TIM INJ 2 LAT INJ 2 LONG
1060.3 21.64 14.26
$2%0.7 21.65 269.60
1060.3 21.64 14.26
5250.7 21.6% 269.60
1060.3 21.64 14.26
$2%0.7 21.6% 269.60
ORBIT DETERMINATION ACCURACY
ST 2359.4 SR 1633.6 SS 21%1.3
CRT .9938 CRS 1.0000 CST .9943
LSA 3581.4 MSA 192.3 854 4.8
EL] 2865.8 ELZ 149.3 ALF 34,64
ARRIVAL DATE SEP 20 1967
ECC .20388 INC13.6264 VI 29.706
RCA 103.09 APO 155.88 v2 34.897
ZAC 81.20 ETC 12.43 CLP -20.10
DPA 57.08 RAP 209.67 ECC 2.0133
PO CST TIM INJ 2 LAT INJ 2 LONG
1197.9 21.16 25.30
5233.6 21.18 267.87
1197.9 21.16 25.30
5233.6 21.18 267.87
1197.9 21.16 25.30
5233.6 21.18 267.87

ORBIT DETERMINATION ACCURALY

ST 2653.3 SR 1907.%5 8s 2139.8
CRT  .9943 CRS .9999 (ST .9960
LSA 3901.4 MSA 191.0 884 3.8
EL] 3£63.6 EL2 165.4 ALF 33.66

ARRIVAL DATE SEP 22 1967

29.106
34.908
-15.62

€cc
RCA
ZaC

.20028 INC1T7.3157 Vi
103.80 APO 135.78 V2
76.38 ETC 2.61 CLP

2.4594
2 LONG
35.42
268 .91
.42
.91
42
.91

59,83 RAP 226.66 ECC

INJ 2 LAT INJ
18.94
18.95%
18.94
18.95%

oPA
PO CST TIM
1335.2
5266.3
1335.2
4266.3
1335.2 18.94
5266.3 18.95 2648
ORBIT CETERMINATION ACCURACY
ST 3167.8 SR 1945.7 ss 20A7.2
CRT .9940 CRS .9991 (57 L9977
LSA 4259.0 WSA 194.4 SSA 2.8
EL] 3713.2 EL2 182.3 ALF 31.49
SEP 24 1967

ARRIVAL OATE

29.706
34.920
2.65

vl
ve
(49 4

.19722 INC24.0786
104 .41 APO 1585.72
70.32 ETC 333.14

ECC
RCA
24C

56,99 RAP 247.81 ECC 3.5598
INJ 2 LAT INJ 2 LONG
14.38 43.%9
14.40 294 .88
14.38 43.59
14,40 294 .88
1471 .6 14,38 43.%9
67.4 14.40 294 .88
ORBIT OETERMINATION ACCURACY

OPA
PO CST TIM
1471.6
67.4
1471.6
67.4

ST 4061.2 SR 803.5 ss 2039.8
CRT ,9%23 CRS .960% (ST .9996
LSA 4608.8 M5A 243.0 SS4A 1.6
ELl 4132.9 ELZ 241.0 ALF 10.71



JPL TM 33.99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE  APR 1Y 1967 FLIGHT TIME 166,0Nn ARRIVAL CATE SEP 26 1967
HELIOCENTRIC CONIC CISTANCE 424,567
RL 150.00 (aL .00 LOL 2N2.39 vi 27.407 GAL 717 AZL 129.70 HCA 175,52 SMA 130,31 ECC .19504 INC39.6953 vi 29.706

RP10B.48 LAP -2.86 LOP 18.94 vP 37,793 GAP -5,81 AZP 50.39 TAL 147.37 TAP 322.89 RCA 104.90 APO 1558.73 v2 34.932
RC 56.016 CL  -61.95 GP 74.60 ZAL B81.44 ZAP B1.31 ETS 201.02 ZAE 17.30 ETE 334,04 24C 60.70 E7C 269.76 CLP 55,32
PLANETOCENTRIC CONIC

€3 387.309 vHL 19.680 CLA -41.93 RAL 114.42 RAD 6572.1 VEL 22.5%2 PTH 3.26 VHP 23.894 OPA 50,95 RAP 268.48 ECC 7.3741

LNCH AZMTH LNCH TIME (-1 TIME INJ LAT INJD LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
57.69 8 357 2152.48 2.73 50.56 21.36 131.8% 8 39 49 1552.5 8.04 44.36
122.31 15 7 %8 836,82 2.74 309.77 21.38 131.85 15 21 5% 236.8 8.06 304.18
57.69 a4 3 57 2152.48 2.73 50.56 21.36 131.85 8 39 49 15%2.5% 8.04 44.9¢
122.31 15 7 58 836.82 2.74 309.77 21,38 131.85 15 21 55 236.8 8.06 304.18
57.69 8 357 2152.48 2.73 50,56 21.36 131.85 8 39 49 1552.5 8.04 44,96
122.31 15 7 58 836.82 2.74 309.77 21.38 131.8% 15 21 5% 236.8 8.06 304.18

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOEIO.B884 TRA-1.4119 TC3 -.1860 BAU 1.6547 SGT 3300.0 SGR 3447.4 SGC3 101.5 ST 3174.4 SR 28%6.2 55 2192.1

ROE-9.6494 RRA 4.3868 RC3 .259B FAu-.03%9) RRT -.9320 RRF ,9848 RYF -.9807 CRT -.9917 CRS -.9978 CST .9980

FOE-3.6228 FRA 1.0430 FC3 .0803 BSP 14742 SGB 4772.3 R23 -.0027 Ri3 1.0000 LSA 4792.2 MSA 274.2 SSA ]

BOE14.5488 BRA 4.6084 BCY .3196 FSP -306 SC1 4690.6 8G2 B79.3 THA 133.66 EL1 4261.4 ELZ 273.9 ALF 138.,0%

LAUNCH CATE APR 13 1967 FLIGHT TIME 168.00 ARRIVAL DATE SEP 28 1967
HELIOCENTRIC CONIC DISTANCE 429.351

RL  150.00 LAL -.00 LOL 202.39 VL 27.439 GAL T.37 AZL 174.59 HCA 177,23 SMA 130,54 ECC .19568 INCHB4.5831 VI 29.706
RP 108.45 LAP -2.76 LOP 22.13 VP 37.827 GAP -5.72 AZP 5.41 TAL 146.43 TAP 323.66 RCA 104.99 APO 156.08 vZ2 34.948
RC 57.772 GL  -44.78 GP 50,93 ZAL 85.49 ZAP 85,77 ETS 180.68 ZAE 55.4) ETE 320.R6 ZAC 40.09 ETC 234.53 CLP B83.28
PLANE TOCENTRIC CONIC

€31479.313 VML 38,462 DLA -23.49 RAL 111.86 RAD 6573.2 VEL 40.007 PTH 3.56 VHP 48.077 DPA 26.64 RAP 283.66 E£CC25.3458
LNCH AZMTH LNCH TINE L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 9 115 2057.94 ~-15.49 31.80 16,56 114,01 9 35 33 1457.9 -12.11 24.75
90.00 13 50 14 1093.90 14.3% 336.66 29.85 114,70 14 8 28 493.9 17.91 329 .46
100,00 10 4 3 1855.25% -18.00 15,73 15.40 114.28 10 34 58 1255.2 -14,57 8.62
100.00 15 30 8 771.83 16.80 314,17 31.06 115.10 15 42 %9 171.8 20.04 306.87
110.00 10 35 3 17%8.01 -23.94 5.44 12.48 115.16 11 4 21 1158.0 -20.35 358.13
110.00 17 15 36 5729.87 22.69 2710.02 34.07 116.28 18 51 .6 5129.9 26.03 262 .45
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 8.8827 TRA .6069 TC3 -.1322 BAU 6,2854 SCT 1671.6 SGR 3670.6 SC3 76,7 BT 1323.9 SR 2645.2 Ss 2715.0
RO-17.3371 RRA 8.0016 RC3} .2890 FAu-.11744 RRT -.9116 RRF .9997 RTF--.9196 CRT -.9855 CRS -.9999 CST ,9872
FOE-4.3447 FRA 1.8406 FC3 .0687 B8SP 11042 SGB 4033,3 R23 -.0475 R13 .9987 LSA 4009.8 MSA 206.5 S$SA 1.7
BOE19.6762 BRA 8.0246 BC3 .3178 FSP  -21% SG1 3983.2 $G2  633.4 THA 113,17 ELI 2051.2 EL2 201.1 ALF 116.39
LAUNCH DATE APR 13 1967 FLIGHT TIME 170,00 ARRIVAL DATE SEP 30 1967
HELIOCENTRIC CONIC OISTANCE 440.187

RL  150.00 LaAL -.00 LOL 202.39 VL 27,467 GAL 6.53 AZL 47,95 HCA 183.95 SMA 130.74 ECC .18531 INC42.083% vi  29.706
RP 108,41 LAP -2.64 LOP 25.32 VP 37.860 GAP -4.18 AZP 131.99 TAL 148.69 TAP 332.64 RCA 106.51 APO 154.96 v2 34.95%7
RC 59,590 ¢L 61.81 GP -72.58 ZAL 82.71 ZAP 84.72 ETS 151.67 ZAE 87,16 €TE 271.56 ZAC 87,17 ETC 90.41 CLP 72,12
PLANETOCENTRIC CONIC

€3 430.154 VML 20.740 OLA T73.09 RAL 181.76 RAD 6572,2 VEL 23.483 PTH 3.29 VHP 27.549 DPA -82.97 RAP 97.79 ECC 8.0792
UNCH AZMTH  LNCH TIME L-I TIME INJ LAT INJ LONG INJ RY ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19.29 22 41 14 5034.11 -3.27 248.00 90.77 16.94 24 5 8 44341 -10.91 246.06
160.71 3 27 54 3263.32 -3.26 94,26 90.75 16.93 10 22 18 2663.3 -10.91 92.31
19,29 22 41 14 5034.11 -3.27 248.00 90.77 16,94 24 5 8 4434, -10.91 246.06
160.71 9 27 54 3263,32 -3.26 94.26 90.75 16,93 10 22 18 2663.3 -10.91 92.31
19.29 22 41 14 35034.11 -3.27 248.00 90.77 16,94 24 5 8 4434 . -10.91 246.06
160,71 9 27 54 3263.32 -3.26 94,26 90.75 16.93 10 22 18 2663.3 -10,91 92.31
OIFFERENTJAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.5211 TRA-3,.4311 TC3 -.2334 BAU 1.9738 SGT 3403.1 SGR 3675.9 S¢3 94.2 ST 988.8 SR 1261.6 SS 785.9
ROE 2.6090 RRA-3.6319 RC3 -.2517 FAU-.03602 RRT .9714 RRF -.9948 RTF -.9904 CRT .7288 CRS .95%97 (ST .8919
FOE -.3796 FRA 1.0981 FC3 ,0725 BSP 14787 SCB 3009.3 R23 -.0092 R13 -.9999 LSA 1691.7 MsA 570.3 ssa .8
B0E 2.6606 BRA 4.9963 B(C3 ,3432 F5P -28% SG1 4973.6 SG2 597.2 THA 47,27 EL! 1498.1 EL2 870.1 ALF  54.33
LAUNCH DATE APR 13 1967 FLIGHT TIME 172.00 ARRIVAL DATE OCT 2 1967
HELTOCENTRIC CONIC OISTANCE 446.104

RL  150.00 AL - LOL 202.39 Vi 27.492 CAL 6.55 AZL 67.60 MCA 186,62 SMA 130.91 ECC .18435 INC22.3997 VI 29.706
RP 108.37 LAP -2.52 LOP 28.32 VP 37.889 GAP -3.83 AZP 112.27 TAL 148.32 TAP 334,94 RCA 106.78 APO 155,05 v2 34.970
RC 61.464 GL 63.58 OGP -81.42 ZAL 76.84 IAP B1.68 ETS 89,14 ZAf 100.17 ETE 328.7% ZAC 97.86 ETC 33,18 CLP 14.16
PLANETOCENTRIC CONIC

€3 135.130 VWL 11.62% OLA 68.09 RAL 197.31 RAD 6570.5 VEL 16.014 PTH 2.82 WP 15,880 OPA -69.36 RAP 118.20 ECC 3.2239
LNCH ATMTH  LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [INJ 2 LAT INJ 2 LONG

2%.08 23 55 38 4458 .00 -13.32 241.)8 101.86 22.5% 25 16 33 4258.0 -20.68 238.33
154.92 10 17 37 3117.44 -13.3 93.49 101.84 22.5% 11 9 34 2517.4 -20.67 90.64
2%.08 23 55 38 4838.00 -13.32 241,18 101.86 22.55 25 16 33 4258.0 -20.68 238,33
154.92 10 17 37 3117.44 -13.3 93.49 101 .84 22.%5 11 9 M 2517.4 -20.67 90,64
25.08 23 35 38 4858 .00 -13.32 241.18 101.86 22.55 2% 16 33 42%8.0 -20.68 238.33
154.92 10 17 37 3117.44 -13.51 93.49 101 .84 22.5% 11 9 M 2517.4 -20.67 90,64
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3.8948 TRA-3.352T4 TC3 -.2097 BAU .3788 SGT 3062.8 SR 1415.2 SC3  142.7 ST 2374.7 SR 431.0 85 1017.3
ROE .1577 RRA 1.0698 RC3 -.0021 FAu-.00748 RRT -.8977 RRF .913] RTF -.999} CRY -,4332 CRS -.4731 (ST .999n
FOE-1.1752 FRA 1.1680 FC3 .0479 BSP 16396 SGB 5256.8 R23 -.0074 R13 ,9997 LSA 2590.2 MSA 3A8.3 sS4 1.4
BOE 3.8980 B6RA 3.6861 BC3 .2097 FSP ~-454 563 5222.0 SG2 604.4 THA 16%.72 EL) 2382.2 EL2 3BT7.Z ALF 175.38

T0



LAUNCH CATE

JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

APR 13 1967

HELIOCENTRIC CONIC

RL  150.00 LAL -.00 LOL 202.39

RP 108.33 LAP -2.39 LOP .7

RC 63.388 GL 54.%5 ¢p -T77.63

PLANE TOCENTRIC CONIC

C3 63.804 vWL 7,988 CLA 61.81

LNCH AZMTH LNCH TIME L-1 TIME
32.45 o 2 5 4667.97
147.5% 9 46 8 2980.63
32.45 0o 2 5 4667.97
147.55% g 46 8 2980.63
32.45% o 2 5 4667.97
147,95 9 46 8 2980.63

OIFFERENTIAL CORRECTIONS

TOE 2.1883 TRA-2.0128 1C3 -.0644
RDE-1.2134 RRA 2.5916 RC3 -.1392
FOE-1.127% FRA 1.5788 FC3 -.0866
BOE 2.5022 BRA 3.2814 B(3 .1534
LAUNCH DATE APR 13 1967
HELIOCENTRIC CONIC
RL  1%0.00 LAL  -.00 LOL 202.39
RP  108.29 LAP -2.2% LOP 134.91
RC 65.357 GL 51.91 GP -72.38
PLANETOCENTRIC CONIC
C3 38.404 VHL 6.197 OLA 55.4)
LNCH AZMTH LNCH TIME L-] TIME
40.16 23 5% 52 4503.18
139.84 9 3 42 2893.01
40.16 23 5% 52  4%03.18
139.84 9 3 42 2893.014
40.16 23 55 52  4503.18
139.84 9 3 42 2893.01

DIFFERENTIAL CORRECTIONS

TOE §.254% TRA-1.2877 ¢y -.0238
ROE-1.0338 RRA 2.8042 RC3 -.4651
FOE-1.0700 FRA 2.1412 FC3 -.4067
BDE 1.6384 BRA 3.0897 BC3  .4657
LAUNCH DATE APR 13 1967
HELTOCENTRIC CONIC
RL  15%50.00 LAL -.00 LOL 202.39
RP 108.25 LAP -2.10 LOP 38.11
RC 67.365 GL 48,09 (P -67.76
PLANETOCENTRIC CONIC
C3 26.973 VHL 5.194 DLA 49.12
LNCH AZMTH UNCH TIME L-1I TIME
48.02 0 411 4360.40
131.98 8 20 18 28%8.17
48,02 g 4 11 4360 .40
131.98 8 20 18 28%8.17
48.02 o 411 4360 .40
131.98 a8 20 18 2858.17
CIFFERENTIAL CORRECTIONS
TOE .ROS2 TRA -.B442 TC3 -.0677
RDE -.8576 RRA 2.8371 RC} -.8257
FOE-1.0844 FRA 2.7940 FC3 -.9347
BOE 1.1764 BRA 2.9600 BC3 .8285%
LAUNCH DATE APR 13 1967
HELTOCENTRIC CONIC
RL 1%0.00 LAL -.00 LOL 202.39
RP  108.20 LAP -1.95 LOP 41.31
RC 69.409 6L 38.61 GP -63.74
PLANETOCENTRIC CONIC
C3 21.038 vHL 4.387 OLA 43.18
LNCH AZMTH LNCH TIME L-] TIME
55.93 01729 4225.67
124,07 7 35 48 2871.33
55.93 D17 29 4225.67
124.07 7 35 45 2871,33
55.93 01729 4225.67
124.07 T 35 45 2871.33

DIFFERENTIAL CORRECTIONS

TOE .9527 TRA -,.4819 TC3 -.1850
ROE -.751% RRA 2.8167 RC3-1.1687
FOE-1.1851 FRA 3,4893 F(C3-1.6523
B80E .9328 BRA 2.A576 BC3 1.1833

VL
vP
ZAL

RAL

27.514

37.917
10.74

193.68

INJ LAY
-22.%0
-22.29
-22.30
-22.29
-22.30
-22.29

-2 1V]
FAU
BsP
F5P

.1308
.00638
16744
-704

vL 27.532

vP
ZAL

RAL

37.943
64.99

188.08

INJ LAT
-27.48
-27.47
-27.48
-21.47
-2T7.48
-27.47

8AU
Fau
BspP
FSP

Vi
vP
ZAL

RAL

2391
.01804
16731
-1019

27.548
37,966
59,85

183.19

INJ LAT
-29.17
-29.16
-29.17
-29.16
-29.17
-29.16

Bau
Fay
BsP
FsP

.2987
.02912
16485
-1373

vL 27.5%61

vP
ZAL

RAL

37.988
55.44

t19.27

INJ LAT
-28.%4
-28.52
-28.54
-28.52
~268 .54
-28.%2

8av
Fau
8sp
FSP

.3328
04015
16275
~-1764

GAL  6.52 AZL 75.56 HCA 189.62 SMA 131.07
CAP -3.39 AZP 104.24 TAL 148.16 TAP 337,78
74P 19.59 1S 54.06 ZAE 108.20 ETE 296.83
RAC 6569.2 VEL 13.607 PTH  2.49 VvHP 11.10%
INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
230.47 91,00 30.70 1 19 83
91.10 90.98 30.70 10 35 48
230.47 31.00 30.70 119 53
91.10 90.98 30.70 10 3% 48
230.47 91.00 30.70 119 53
91.10 90.98 30.70 10 35 48
MI10-COURSE EXECUTION ACCURACY
SGT 3437.6 SGR 4036.8 S¢3 218.9
RRT -.9637 RRF .9942 RTF -.,98%4
sGB 5302.1 R23 -.0109 R13  .9994
sG) 5255.0 SGZ2 70%.3 THA 130.2%
FLIGHT TIME 176.00
DISTANCE 438.772
CAL  6.49 AZL T9.73 HCA 192.72 SWA 131,20
GAP -2.93 AZP 100.02 TAL 1468.0%5 TAP 340.76
7AP 78.66 ETS 39.32 ZAE 114,11 ETE 284.R9
RAD 6568.5 VEL 12.640 PTH  2.29 VWP 8.649
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
211.81 77.07 39.79 2% 10 55
88.17 71.06 39.78 9 81 5%
217.81 17.07 39.79 2% 10 %%
88.17 77.06 39.78 9 51 55
217.81 17.07 39.79 25 10 55
88.17 77.06 39.78 9 51 4%
MID-COURSE EXECUTION ACCURACY
$GT 2396.7 SCR 4705.0 S¢3  316.2
RRT -.9480 ARF .9977 RTF -.9629
$¢8 5280.3 R23 -.0108 R13  .9991
$Ci 5235.6 SG2 68%.2 THA 116.26
FLIGHY TIME 178.00
DISTANCE 465.184
GAL  6.46 AZL B2.28 HCA 195.86 SNA 131.31
GAP -2.46 AZP 97.43 TAL 147,95 TAP 343.80
7AP 78.83 ETS 29.91 ZAE 118.79 ETE 277.T4
RAD 6568.1 VEL 12,180 PTH  2.19 VWP 7.183
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
204,54 64.31 48.%5% 116 52
86,44 64.29 48,54 g 757
204,54 64.31 48.55 116 52
86,44 64.29 46.54 9 157
204.%4 64,31 48.55 116 52
86.44 64.29 48,54 9 757
MI0-COURSE EXECUTION ACCURACY
SGT 1679.0 SCGR 4950.0 $C3  428.2
RRY -.9127 RRF  .9984 RTF -.9251
sc8 5227.0 R23 -.00%9 R13 .9989
sG1 5185.8 562 654.8 THA 107.49
FLIGHT TIME 180.00
DISTANCE 471.602
GAL  6.44 AZL B84.00 HCA 199.02 sMA 131.4)
GAP -1.99 AZP 95.67 TAL 147.84 TAP 346.86
ZAP 79.98 ETS 22.42 7AE 122.62 ETE 271.81
RAD 6567.9 VEL 11.934 PTH  2.12 wHP 6.222
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
191.33 53,87 56.11 127 %4
87.11 53,86 $6.10 8 23 37
191.33 53,87 56.11 1 27 54
87.11 53.86 s6.10 8 23 37
191.33 53.87 86.11 127 54
87.11 53,86 s6.10 8 23 37

FLIGHT TIME 174.00

CISTANCE 452.389

MI0- COURSE EXECUTION ACCURACY

SCT 1089.4 SGR 5030.9 SC3  547.9
RRT -.8117 RRF .9984 RTF -.8249
s6B 5147.5 R23 .0028 R13 9987

$G1 5$109.2 562 626.5 THA 100.12

n

ARRIVAL CATE OCT 4 1967

J18300 INCI4.435) V1 29.708
107.08 APO 155.08 v2 34.983
103.10 €7C 3.95 CLP -32.57

[14¢
RCA
ZAC

~61.22 RAP 124.13 ECC 2.0501
INJ 2 LAT INJ 2 LONG
-29.11 226.23
-29.10 86.85
-29.11 226.23
-29.10 86.85

4068 .0 -29.11 226.23
2380.6 -29.10 86.85
ORBIT DETERMINATION ACCURACY
ST 1817.9 SR 1466.8 Ss 1038.95
CRT -.9184 CRS -.9783 (ST .9804
LSA 2514,2 MSA 462.4 554 2.3
EL1 2290.0 EL2 460.8 ALF 141.62

oPA
PO CST TIM
4068 .0
2380.6
4068 .0
2380.6

ARRIVAL DATE OCT 6 1967

vi 29.706
vZ 34,996
CLP -49.49

18174 INC10.2699
107.36 APO 155.04
106,58 E£7C 3%4.99

€cc
RCA
ZAC

ECC 1.6320

INJ 2 LONG
212.10
82.46
212.10
B2.46

DPA -55.17 RAP 127.43
PO CST TIM INJ 2 LAT
3903.2 -33.49
2293.0 -33.48
3903.2 -33,49
2293.0 -33.48
3903.2 -33.49 212.10
2293.0 -33.48 82.46
ORBIT DETERMINATION ACCURACY
8T 1319.5 SR 1681.3 38 1076.1
CRT -.8979 CRS -.9903 (ST .9503
LSA 2346.4 MSA 469.1 SSA 3.3
€L] 208%.3 EL2 468.2 ALF 127.38

ARRIVAL CATE oOCT 8 1967

L18068 INC 7.7217 V1 29.706
107.59 APO 155.04 v2 35.009
109.39 ETC 351.11 CLP -%9.21

ECC
RCA
ZAC

DPA

PO (ST TIM
3760.4
22%8.2
3760.4
22%8.2

-50.17 RAP 129.29 ECC 1.4439
INJ 2 LAT INJ 2 LONG
-34.28 197.71
-34.26 79.60
-34.28 197.71
-34.26 79.60
3760.4 -3s.28 197. 11
2258.2 -34.26 19.60
ORBIT DETERMINATION ACCURACY
ST 985.5 SR 1718.8 55 1149.2
CRT -.B577 CRS -.9929 (ST .9128
LSA 2245.5 MSA 451.5 554 4.3
EL1 1829.2 EL2 451.5 ALF 117.84
10 1967

ARRIVAL DATE OCT

vi
v2
(€9 4

29.706
35.023
-66.84

ECC
RCA
2AC

.17986 INC 5.9994
107.77 APO 155.04
111.95 E7C 348.82

€CC 1.3462

INJ 2 LONG
183.85%
79.63
183.85
79.63

OPA -45.80 RAP 130.20
PO CST TIM INJ 2 LAY
362%.7 -32.717
2271.3 -32.76
3625.7 -32.77
2271.3 -32.76
3625.7 -32.77 183.85
22711.3 ~-32.76 79.63
ORBIT DETERMINATION ACCURACY
ST 733.4 SR 1725.5 Ss 1250.2
CRT -.7952 CRS -.9934 (ST .8593
LSA 2213.8 MSA 421.3 554 5.3
ELL 1827.3 £L2 420.0 ALF 109.T76



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3.1967)

LAUNCH CATE APR |3 13967
HELIOCENTRIC CONIC
RL150.0n LaL -.00 LOL 202.39
RP JOA.16 LAP -1.79 LOP 44.51
RC  71.4R% GL 32.69 ¢ -6n.15%
PLANETOCENTRIC CONIC
€3 17,667 vHiL 4,203
LNCH AZMTH  LNCH TIME
63.99 0 41
116.01 46
63.99
116.01
63.99
116.01 6
CIFFERENTIAL CORRECTIONS
TOE .3793 TRA -.1454 1C) -.3726
ROE -.7046 RRA 2.7699 RC3-1,4509
FOE-1.3358% FRA 4.1981 FC3-2.485%%
B0E  .B002 BRA 2.T737 BCY 1.4980

2r.572
38.008
51.78

Vi
Ve
ZAL

Cea 37,70
L-1 TIME
4082.00
2932.46
4082.00
2932.46
4082.00
2932.46

RAL 176,17
INJ LAT
-26.61
-26.60
-26.61)
-26.60
-26.61
-26.60

[3
0
6
a

Bav
FAU
oseP
Fsp

.3538
.0%072
16004
-2165
LAUNCH DATE APR 13 1967
HELIOCENTRIC CONIC
RL  150.00 LaL
RP 108,12 LAP -1,63
RC 73,590 GL 27.37
PLANETOCENTRIC CONIC
€3 15.647 WL 3.9%6
LNCH AZMTH  LNCH TIME
r2.81 22 22
107.19 48 26
12.81 22 22
107.19 46 26
110.00 18 38
110.00 4 49 23
OIFFERENTIAL CORRECTIONS
TOE .2370 TRA .1838 TC3 -.6170
RDE -.6082 RRA 2.6999 RC3-1.692%
FOE-1.58T77 FRA 4.8889 F(C3-3.3479
BDE .T279 OmA 2.7062 8C3 1.7639

-.00 Lo 202.39
LOP 47,72

P -56.86

vL 27,580
vP 38.026
7AL 48.80

OLa 32.7%
L-1 TIME
3901 .46
3057.34
3901 .46
087,34
2r13.60
3233.19

RAL 173.70
INJ LAT
-24.09
-24.08
-24.09
-24.08
-30.51
-17.98

!
]
1
]
7

B0AJ  .3690
FAU .0605%1
8SP 15714
Fsp -25%8

LAUNCH OATE APR 1) 1967
HELIOCENTRIC CONIC
RL  150.00 LaL
RP 1NA.O08 LAP -1,46
RC 75.721 L 22.63
PLANETOCENTRIC CONIC
€3 14.410 vHL  3.796
UNCH AZMTH  INCH TIME
90.00
90.00
100.00
100.00
110.00
110.00
CIFFERENTIAL CORRECYIONS
TOE .1044 TRA .%096 TC3 -.8999
RDE -.683%8 RRA 2.6060 RC3-1.,7723
FOE-1.857T FRA 5.5274 FC3-4.1643
BOE .6937 BRA 2.6%%4 8C3 1.9877

-.00 Lo 202.39
LOP  50.9)

P -83.75

VL 27.%86
VP 38.043
ZAL 46,42

oLA 28.32
L-1 TIME
3453.74
3468.19
2936.10
3461 .06
2508.91
3461 .01

RAL 171,72
INJ LAT
-21.54
-21.22
-27.54
-15.47
-33.86

-9.90

w

BAv .3829
FAU .06931
8SP 15478
Fsp  -2932
LAUNCH OATE APR 1|3 1967
HELIOCENTRIC CONIC
RL  150.00 LAL
RP  108.04 LAP -§1.29
RC 77.874 GL 18.43
PLANETOCENTRIC CONIC
€3 13.662 vHL 3.696
LNCH ATMTN  NCH TIME
90.00 31 10
90.00 7
100.00 13 16
100.00 9 42
110.00 2 0
110.00 2 3127
OIFFERENTIAL CORRECTIONS
TCE -.0285 TRA .8308 T(C3-1.2018
ROE -.6849 RRA 2.4914 RC3-1.8110
FOE-2.1469 FRA 6.0866 FC3-4.8572
B0E .6855 BRA 2.6262 BC) 2.1738

-.00 L&L 202.39
LOP 54,14

P -50.75

VL 27.%%0
VP 38.0%8
ZAL 44,54

OLA 24.36
L-1 TIME
3014.28
3884 .20
2665.11
3688.61
2344.,90
3601.57

RAL 170.13
INJ LAT
-27.91

-9.97
-29.78
-8.32
-34.10
-4,63

Ll

1
14
2
9

8AU .3¥M
FAU .07665
8sP 15298
Fsp -3262

FLIGHT TIME 182,00

CISTANCE 478.014

CAL 6.44 AZL B5.25 HCA 202.19 SMA 131 .48
CAP  -1.53 AZP 94.40 TAL 147,73 TAP 349.92
ZAP  81.97 €75 15,90 ZAE 125.78 ETE 266.0%

RAC 6567.7 VEL 11.792 PTH 2,08 VHP 5.5%4
INJ LONG  INJ RT ASC  INJ AZMTH [NJ TIME
177.81 45,78 62.24 1 49 36
91.01 45,77 62.23 T 35 48
177.81 45,78 62.24 1 49 36
91.01 5,77 62.23 T 35 48
177.81 45,78 62.24 1 43 36
91.01 45,77 62.23 T 35 48

MID-COURSE EXECUTION ACCURACY

SCT  634.3 SGR %018.% SGC3  669.9
RRT -.3990 RRF .9984 RTF -,4169
S6B 5060.9 R23 .0140 R13 ,9985
SC1 3025.3 SC2 599.2 THA 93.02

FLIGHT TIME 184.00
OISTANCE 484,416

CAL  6.45 AZL B6.20 HCA 205,38 SMA 131,54
CAP  -1.06 AZP 93.44 TAL 147,60 TAP 352.98
ZAP B4.68 ETS 10.05 ZAE 128.3%6 €TE 260.N7

RAD 6567.6 vEL 11.706 PTHW 2,06 wP $.073

INJ LONG INJ RT ASC [NJ AZMTH [NJ TIME
162.23 39.68 67.11 22724
99.35 39.67 67.10 6 37 23
162.23 39.68 67.11 221 24
99.59 39.67 67,10 6 37 23
80.20 42,24 73,77 8 449
109.90 36.45 60.43 5 43 16

MID-COURSE EXECUTION ACCURACY

SCT 675.5 SGR 4932.0 S¢3 788.1
RRT .5306 RRF .9982 RTF .5142
SCB 4978.1 R23 .0267 R}3 .9980
8Cl 4945.2 sC2 571.0 TMA 85.79

FLIGHT TIME 186.00

CISTANCE 490.804

CAL 6.47 AZL B6.9% WCA 208.57 SMA 131.%9
GAP  -.60 AZP 92.68 TAL 147,45 TAP 356.02
ZAP BT.98 ETS  4.76 ZAE 130.40 E€TE 253.82
RAD 6567.6 VEL 11.653 PTH 2,05 VNP 4,724
INJ LONG  INJ RT ASC INJ AZMTH [NJ TIME
127.92 35,17 T1.16 4 26 18
128.86 35.06 10.80 422 5
91.67 37.00 77.90 638 9
125,82 32.54 64,10 4 24 10
60.35 3s.10 85.03 9 TN
122.60 29.33 37,11 4 24 11

MI0-COURSE EXECUTION ACCURACY

SGT 1120.3 SGR 4779.6 $C3 896.5
RRT .B703 RRF .9981 RTF ,8601
508 4909.2 R23 .0D401 RI3 .9974
SCI 4879.3 SG2 540.%5 THA 8.3}

FLIGHT TIME 188.00

OISTANCE 497.176

GAL  6.50 AZL 87.56 HCA 211.77 SMA 131,61
CAP .14 AZP 9Z2.08 TAL 147.28 TAP 359,05
ZAP 91,74 ET8 .00 ZAE 131.91 ETE 247.35
RAD 6367.5 VEL 11.621 PTH  2.04 VWP 4.470
INJ LONG INJ RT ASC INJ ATMTH INJ TIME
97.47 33.58 84.99 6 21 24
154,18 28.23 63.36 213 51
73.39 33,72 ar1.24 7% |
138.92 27.35 61.18 3111t
47,56 33.73 82.58 9 41 5
130.07 25,08 56.09 337 29

MID-COURSE EXECUTION ACCURACY

80T 1670.2 SGR 4570.5 S¢3  989.8
RRT .9470 RRF  .9978 RTF .9396
SCGB 4866.2 R23 ,0531 RI3  .9965
SG1 4839.7 SC2 506.9 THA T70.69

T2

ARRIVAL CATE OCT 12 1967

ECC
RCA
iy 14

17929 INC 4.7526
107.91 APO 155.06
114,47 ETC 347,16

vl  29.7106
vZ2 35.036
e -73.10

DPA -41 .83 RAP 130,45
PO CST TIM INJ 2 LaAT
3482.0 -30.10
2332.5 -30.09
3482.0 -30.10
2332.% -30.09
3482.0 -30.10 170.04
2332.% -30.09 83.2%
ORBIT DETERMINATION ACCURACY
ST 522.5 SR 1724.4 S5 1369.2
CRT -.6701 CRS -.9933 CST .75
LSA 2229.7 MSA 386.9 SSA 6.3
ELY 1761.3 EL2 379.7 ALF 102.0%

ECC 1.2908

INJ 2 LONC
170,04
83.25
170.04
83.2%

ARRIVAL DATE OCT 14 1967

ECC 17898 [INC 3.8040
RCA 108.00 APO 135.09
ZAC 117.01 ETC 345,81

v1
ve
(484

29.7106
35.049
-80.24

OPA -38.11 RAP 130.22
PO (ST TIM INJ 2 LAT
3301.5 -26.98
2457.3 -26.97
3301.5 -26.98
2457.3 -26.97
2173.6 -32.42 71,81
2633.2 -21.78 102.83
ORBIT DETERMINATION ACCURACY
ST 356.5 SR 1715.0 ss 1497.8
CRT -.3421 CRS -.9930 (5T .4502
LSA 2277.4 MSA 353.6 SSA 7.1
ELI 1T719.9% ELZ 334.1 ALF 94.2)3

ECC 1.257%

INJ 2 LONG
154.37
91.70
154.37
91.70

ARRIVAL CATE OCT 16 1967

vl 29.106
v2 35,062
CLP -86.%9

INC 33,0543
APO 155.13
ETC 344,72

ECC .17892
RCA 108.04
ZAC 119.62

0PA -34.86

PO CST TIN
2853.7
2668.2
2336.1
2861 .1

RAP 129.66
INJ 2 LaAT
-23.92
-23.6%
-28.93%
-18.83
1908.9 -34.18 51.12
2861 .0 -14,17 116.10
ORBIT DETERMINATION ACCURACY
ST 306.6 SR 1694.1 S5 1630.)
CRT  .3639 (RS -.9927 (ST -.2492
LSA 2348.6 MSA 323.9 sSa 7.9
EL! 1697.8 EL2 2B4.9 ALF 86.12

£CC 1.2372
INJ 2 LONG
120.06
121.03
83.15
118.64

ARRIVAL DATE OCT 18 1967

ECC .17912 INC 2.4436
RCA 108.04 APO 155.19
ZAC 122.25 €7C 343.8%

vi
ve
e

29.16
35.075
~92.75

OPA -31.11

PO (ST Tim
24143
3284.2
2083 .1
3088.6

RAP 128.91
INJ 2 LAT
-28.31
-13.47
-29.A4
-12.10
1744.9 -33.36 38.40
3001.6 -9.05 123.717
ORBIT DETERMINATION ACCURACY
8T 427.2 SR 1657.1 58 11%9.0
CRT .R295 CRS -.9923 CST -.7542
LSA 2435.9 MSA 298.7 ssa 8.§
ELL 1695.3 EL2 233.2 ALF 77.69

ECC
INJ

1.2248
2 LONG
88.83
147,25
64.59
132.18



JPL TM 33.-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH OATE APR 13 1967 FLIGHT TIME 190.00 ARRIVAL DATE OCT 20 1967
HELIOCENTRIC CONIC CISTANCE 503,530
RL 150,00 LAL -.00 LOL 202.39 VL 27.%92 GAL 6.59 AZL B88.07 MCA 214,97 SMA 131.63 ECC 17958 INC 1.93)6 vl 29.706
RP 108.00 LAP ~-1.11 LOP 57.35 vP 38.071 GAP .31 AZP 91.%8 TAL 147,08 TAP  2.06 RCA 107.99 APO 155.27 v2 35.048

RC B80.046 L 14,72 P -47.81 ZAL 43.05 7AP 93.83 ETS 355.75 ZAE 132.92 €7€ 240.79 2AC 124.88 ETC 343.38 CLP -98.71
PLANETOCENTRIC CONIC

€3 13.243 VHL 3.639 OLA 20.83 RAL 168.83 RAD 6567.5 VEL 11.603 PTH 2.03 VvHP 4.29) OPA -2T.75 RAP 128.0% ECC 1.2179
ULNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

91.00 6 14 53 2833.%3 -28.28 84.27 30.59 91.59 T 2 6 2233.5 -21.76 75.65
90.00 015 6 40%1.37 -4.74 163.67 24.88 62.0% 122 3 3451 .4 -8.4% 156.9%
100.00 TSN 5  2526.54 -29.71 61.62 30.%4 93.43 8 32 12 1926.5 -28.92 $2.90
100.00 1 22 34 3833.60 -3.48 146.97 24.19 60.29 2 26 28 3233.6 -7,41 140.39
110.00 9 27 44  2221.06 -33.30 37.99 30.09 98.19 10 4 4% 1621 .1 -31.81 29.08
111,00 2 125 3711.84 -.42 135.83 22.28 55.82 3 317 3111.8 -4.90 129.61
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT NDETERMINATION ACCURACY
TOE -.1653 TRA 1.1452 TC3-1.5015 B8AU  .4413 SGT 2232.3 SGR 4316.4 863 1063.6 ST  635.4 SR 1600.6 S5 1876.8
ROE -.6769 RRA 2.3620 R(C3-1.7729 Fau .08192 RRT .9717 RRF .997% RTF .9657 CRT .9532 CRS -.9917 (ST -.9067
FOE-2.429% FRA 6.5496 F(3-9,.3554 BSP 15157 SGB 4859.5 R23  .0643 R13  .99%% L5A 2531.9 MSA 278.0 SSA 9.2
BOE .6968 BRA 2.6249 BC) 2.3233 FSP -3521 8C1 4836.6 3G2 470.7 THA 63.04 EL) 1712.8 €L2 179.6 ALF 69.03
LAUNCH CATE APR 13 1967 FLIGHT TIME 192.00 ARRIVAL DATE OCY 22 1967
HELIOCENTRIC CONIC DISTANCE 509.865
RL  1%0.00 LAL -.00 LOL 202.39 Vi 27.592 GAL  6.62 AZL 88.50 HCA 218.18 SMA 131.63 ECC .18028 INC 1.4988 Vi 29.706
RP 107.96 LAP -.93 LOP 60.%6 vP 38.083 (AP JTT AZP 91.18 TAL 146.87 TAP  5.05 RCA 107.90 APO 155.36 v2 33.101

RC 82.236 GL 11.44 GP -44.93 TAL 41.87 ZAP 100.15 ETS 352.02 ZAE 133.43 ETE 234.32 ZAC 127.44 ETC 343.23 CLP-104.4)
PLANE TOCENTRIC CONIC

€S 13.087 viL 3.613 DLA 17.68 RAL 167.79 RAD 6367.5 VEL 11.595 PTH 2.03 VWP 4,178 OPA -24.49 RAP 12T7.18 ECC 1.2149
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC

90.00 6 45 13 2102.00 -27.66 4.7 28.07 96.34 7 3 15 2102.0 -26.49 66.23
90,00 23 %2 N 4176.82 -.MN 170.69 22.73 61.69 24 42 7 3576.8 -4.49 164.05
100,00 8 16 93 2406,35 -28.90 52.78 21.90 98.01 8 51T 0 1806.4 -27.48 44.26
100.00 O 47 27 3947.69 .38 153.24 22.12 60.11 1 5315 3347.7 -3.60 146.71
110.00 9 47T 48 2121.90 -32.09 30.51 27.23 102.46 10 23 10 1521.9 -30.04 21.89
110.00 133 1 3804.91 3.14 140.69 20,40 55.94 2 3 26 3204.9 -1.35 134 .48
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.3077 TRA ].,4475 TC3-1.7846 BAV .4291 8GT 2775.6 SGR 4026.6 $G3 1114.7 ST 8T72.8 SR 1528.0 88 1983.0
ROE -.664D RRA 2.2170 RC3-1.6907 FAU .08568 RRT .9822 RRF .9970 RTF  .9769 CRT .9860 CRS -.9910 (ST -.9%49
FOE-2.7019 FRA 6.8841 F(C3-5.6810 BsP 15222 SG8 4890.% R23 .0T29 R13  .9944 LSA 2638.2 MSA 261.9 334 9.7
BOE .7318 BRA 2.6476 BC3 2.4583 FSP -3729 8G1 48T1.4 862 431.4 THA 53.%9 €Ll 3785.1 EL2 126.9 ALF 6D.44
LAUNCH DATE APR 13 1967 FLIGMT TIME 194.00 ARRIVAL CATE OCT 24 1967
HELTOCENTRIC CONIC DISTANCE 516.181
RL 150.00 LAL -.00 LOL 202.39 VL 27.991 GAL 6.70 AZL 88.88 HCA 221.39 SMA 131.62 ECC .1812% INC 1.1216 vI 29.706
RP 107,92 LAP -.74 LOP 63.78 vP 38.093 CAP 1.23 AZP 90.84 TAL 146.62 TAP 8.01 RCA 107.76 APO 195.47 vZ2 35.113

RC 84,440 GL B.54 GP -42.11 ZAL 40,93 ZAP 104.57 €78 348.77 ZAE 133,49 ETE 228.14 ZAC 129.86 E£TC 343.%0 CLP-109.82
PLANETOCENTRIC CONIC

€3 13.0%0 VML 3.612 DLA 14.86 RAL 166,96 RAD 6567.5 VEL 11.59% PTH 2.03 VHP 4.114 OPA -21.34 RAP 126.37 ECC 1.2148
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG

90,00 T 8 50 2%98.01 -26.65 67.26 26.12 99,94 152 8 1998.0 -25.01 $8.98
90.00 23 213 4280.55 2.64 176.48 21.36 61.80 24 13 34 3680.6 -1.15% 169.85
100.00 8 38 12 2309.81 -21.18 45.82 25.88 101.50 9 36 42 1109.8 -2%.91 37.52
100.00 0 19 28 4043.99 3.64 158.53 20.80 60.31 1 26 52 3444.0 -.34 152.00
110.00 10 4 22 2040.21 -30.73 24.53 2%.06 105.76 10 38 22 1440.2 -28.27 16.20
110.00 1 9 48 3886.36 6.23 144.97 19.20 56.32 2 14 34 3286.4 1.76 138.73
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.4548 TRA 1,7370 TC3-2.0374 BAU .4486 SCT 3288.0 SGR 3717.3 SG3 1142.5 ST 1119.% SR 1439.7 ss 2071.8
ROE -.6419 RRA 2.0664 RC3-1.5684 FAU 08737 RRT .9873 RRF .9963 RTF .9624 CRT .9963 (RS -.9899 (ST -.9742
FOE-2.940% FRA 7.0957 FC3-5.7960 BSP 15408 868 4962.8 RZ3 .OTT3 R13  .9933 LSA 2748.8 MSA 249.8 SS5A 10.2
BOE .7867 BRA 2.6994 BCY 2.5712 FsP -3837 SG1 4947,2 862 392.8 THA 48.55 EL! 1822.1 EL2 76.5 ALF 52,16
LAUNCH DATE APR 13 1967 FLIGHT TIME 196.00 ARRIVAL DATE OCT 26 1967
MELIOCENTRIC CONIC DISTANCE 322.47%

RL 150.00 LAL -.00 LOL 202.39 VL 27.%88 GAL 6.80 AZL 69.21 WA 224.61 SMA 131.60 ECC .18246 INC .7894 VI 29.706
RP° 107.89 LAP -.55 LOP 66.99 VP 38,102 GAP 1.68 AZP 90.56 TAL 146.35 TAP 10.9% RCA 107.%8 APO 155,61 v2 35.125
RC 86.655% GL 5.97 GP -39.36 ZAL 40.15 ZAP 109.00 ETS 345.97 ZAE 133.13 ETE 222.38 ZAC 132.07 ETC 344.18 CLP-114.91
PLANETOCENTRIC CONIC

€3 13.18%5 VWL 3.631 OLA 12.34 RAL 166,30 RAD 6567.5 VEL 11.601 PTM 2.03 WP 4,096 OPA -18.33 RAP 125.66 ECC 1.2170
LNCH AZMTH LNCH TIME -1 TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 T 20 21 2%12.7% -25.%1 61.28 24.67 102.73 8 10 14 1912.7 -23.50 $3.19
$0.00 22 37 21 4370.29 5.51 181.%1 20.%5 62.18 23 %0 17 37710.3 1.74 174.85
100.00 8 36 1 2230.02 -26.57 40.20 24.39 104.23 93311 1630.0 -24.3% 32.11
100.00 23 52 28 4128.2% 6.47 163.19 20.03 60.75 25 1 16 3528.3 2.5%2 156.62
110.00 10 18 32 1971.82 -29.37 19.67 23.47 108.33 10 51 24 1371.8 -26.58 11.60
110.00 0 % 22 39%9.21 8.96 148.84 18.51 56.87 1 %6 21 33%9.2 4,54 142.54
OIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE -.6057 TRA 2,0121 TC3-2.2521 BAU .4697 SGT 3761.7 SGR 3401.0 $C3 1147.9 ST 1366.1 SR 1339.3 S8 2141.8
ROE -.6118 RRA 1.9149 RC3-].4240 FAVU 08719 RRT .9900 RRF .99%4 RTF 9855 CRT .999% (RS -.9884 (ST -.9833
FDE-3.1364 FRA T7,1864 FC3-5.7250 B8P 15735 SGB %071.2 R23  .0769 R13 .9924 LSA 2861.6 MSA 240.9 SSA 10.6
BOE .8609 BRA 2.7776 BC3 2.664% FSP -3912 8G1 50%8.6 SG2 357.1 THA 42.09 EL1 1912.8 €.2 31.0 ALF 44,43
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JPL TM 33.99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 13 1967

HELIOCENTRIC CONIC

FLIGHT TIME 198,00

CISTANCE 528.748

ARRIVAL CATE QCT 2A 1967

AL 150.00 LAL -.00 LOL 202.39 Vi 27.583 GAL  6.91 AZL B9.51 WCA 227.82 SMA 131.%6 E€CC .18394 INC .4927 v1I 29.706
RP 107.85 LAP  -.37 LOP 70.21 VP 38.109 GAP  2.14 AZP 90.33 TAL 146.05 TAP 3,87 RCA 107.36 APO 155.76 vZ 35.137
RC B8.860 GL 3.68 GP -36.73 ZAL 39.51 ZAP 113.37 E7S 343,59 ZAE 132.50 ETE 217.18 ZAC 134.02 €7C 345.25 CLP-119.66
PLANE TOCENTRIC CONIC
C3 13.443 vHL 3,666 CLA 10,07 RAL 165,79 RAD 6567.5 VEL 11.612 PTH  2.03 VHP 4,116 OPA -15.48 RAP 125.11 £CC 1.2212
LNCH AZMTH (NCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 T 45 6 2441.42 -24.35 56.38 23.67 104.92 B 25 47 1841 .4 -22.06 48,45
90.00 22 16 39 4450.00 8.02 186.02 20.19 62.75 23 30 49 3850.0 4.30 179.31
100,00 911 2% 2163.01 -25.37 35.59 23.36 106,37 g 47 28 1563.0 -22.88 21.67
100.00 23 3 4203.65 8.9% 167.41 19.69 61.36 24 43 4 3603.6 5.06 160.78
110.00 10 30 59 1914.04 -28.06 15.68 22,35 110.37 11 2 53 13140 -25.03 7.82
110.00 0 33 82 4025.38 11.40 152.41 18.22 57.55 1 40 58 3425.4 7.04 146.03
CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -r3591 TRA 2.2739 TC3-2.4238 BAU .4918 SGT 4194.2 SCR 3090.0 SG3 1133.6 ST 1606.9 SR 1231.3 85 2192.4
RDE -.5747 RRA | .7680 RC3-1.2700 FAU ,08534 RRY .9913 RRF .9941 RTF .9873 CRT  .9999 (RS -.9863 (ST -.9AA3
FDE-3.2840 FRA T.3717 FC3-5,4960 BSP 16175 568 5209.3 R23 .02 RI3  .9917 LSA 2974.9 MSA 234.8 5S4 11.0
BOE .9521 BRA 2.8803 BC3 2.7364 FSP -3896 563 5199.2 SC2 327.2 THA 36,31 EL] 2024.3 ELZ2  16.5 ALF 37.46
LAUNCH DATE APR 13 1967 FLIGHT TIME 200.00 ARRIVAL CATE OCT 30 1967
HELIOCENTRIC CONIC CISTANCE 534.998
AL 150.00 LAL  -.00 LOL 202.39 VL 27.577 GAL  T.04 AZL 89,78 WCA 231.04 SMA 131.52 ECC 18567 INC .2241 VI 29.706
RP  107.82 LAP  -.17 LOP 73.43 VP 38,1135 GAP 2.60 AZP 90.14 TAL 145.72 TAP 16.77 RCA 107,10 APO 185.94 v2 35.149
RC 91.113 GL 1,66 P -34.22 ZAL 38.9% ZAP 117.60 €78 341,56 ZAE 131.60 ETE 212.57 ZAC 135.67 ETC 346.68 CLP-124.08
PLANE TOCENTRIC CONIC
€3 13,809 viL 3.716 OLA  B.03 RAL 165.41 RAO 6567.5 VEL 11.627 PTH  2.04 VWP 4,170 OPA -12.82 RAP 124.72 ECC 1.2213
LNCH AZMTH  LNCH TIME - TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 T 59 49 2381.08 -23.23 2.3 23.04 106.66 8 39 3 1781 .t -20.73 44.5)3
90.00 21 58 5%  4522.0%9 10.24. 190.19 20.17 63.45 23 14 17 3922.1 6.59 183,37
100.00 925 3 2106.23 -24.22 31.76 22.1 108.08 10 0 9 1%06.2 -21.52 24.00
100.00 23 16 23 4272.17 11,16 171.29 19.69 62.09 24 27 35 3612.2 7.34 164.59
110.00 10 42 8 1864.958 -26.86 12,38 21,64 111.99 1y 1313 1265.0 -23.63 4.70
110.00 019 43 4086.18 13.60 195.7% 18.26 58.33 1 27 49 3486.2 9.3 149.27
DIFFERENTIAL CORRECTIONS MIDO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.9120 TRA 2.5257 TC3-2.54%6 BAU .5128 SCT 4585.0 sGR 2792.6 SG3 1303.0 ST 1836.4 SR 1118.3 88 222:.0
ROE -.9308 RRA 1.6307 RC3-1.1110 FAU .08169 RRT .9917 RRF .9924 RTF .9884 CRY .9986 (RS -.9832 (ST -.9912
FOE-3.3738 FRA T7.0767 FC3-5.1213 B3P 16643 808 5368.6 R23 .0608 R13 .9911 LSA 3082.6 MSA 230.8 3sA 11.4
B0E 1.05%2 B8RA 3.0064 BC3 2.7T774 FSP -3805 8$G1 5359.8 362 306.4 THA 31.25 EL! 2149.5 EL2 49.8 ALF 351.32
LAUNCH DATE APR 13 1967 FLIGHT TIME 202.00 ARRIVAL DATE NOV 1 1967
HELIOCENTRIC CONIC OISTANCE 541.223
RL 150.00 LAL  -.00 LOL 202.39 VL 27.569 GAL 7,19 AZL 90,02 HCA 234.27 SMA 131.46 ECC .18767 INC .0099 v1 29.706
RP  10T.78 LAP .02 LOP 76,66 VP 3A.120 GAP  3.07 AZP B89.99 TAL 145.37 TAP 19.64 RCA 106.79 APO 156.14 v2 35.160
RC  93.3%2 6L .14 GP -31.87 TAL 38.4% ZAP 121.67 ETS 339.84 TAE 130.55 ETE 208.56 ZAC 136.97 ETC 348.38 (LP-128.18
PLANE TOCENTRIC CONIC
€3 14.278 vHL 3,779 OLA  6.18 RAL 165.15 RAD 6567.6 VEL 11.647 PTH 2,04 VHP 4.2%& OPA -10.36 RAP 124.53 €CC 1.23%0
LNCH AZMTH  UNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 a1y 2 2329.73 -22.19 48.91 22.74 108.06 8 51 52 17129.7 -19.51 41,26
90,00 21 43 38  4588.12 12.22 193.99 20.45 64,26 23 0 6 3988 .1 8.66 187,12
100.00 9 37 19 2057.89 -23.16 26.56 22.38 109.44 10 11 37 1457.9 -20.30 20.93
100,00 2% 2 2 4335.18 13.14 174,92 19.98 62.91 24 14 17 37138.2 9.41 168.12
110.00 10 %2 1?7 1823.28 -25.76 9.63 21.26 113.28 11 22 40 1223.3 -22.39 2.10
110.00 0 729 4142.55 15.59 158.91 18.59 59.19 1 16 32 3%542.6 11.39 152.32
CIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.0678 TRA 2.7648 TC3-2,6312 BAU .5350 SCT 4935.3 SGR 2515.1 SG3 1060.3 5T 20%5.6 5R 1007.9 85 2236.4
RDE -.4899 RRA 1,5022 RC3 -,966% FAU .077458 RRT .991% RRF .9901 RTF .9890 CRT .9962 (RS -.9792 (ST -.993]
FDE-3.427A FRA 6.90TT FC3-4.6964 BSP 17235 SG8 5539.2 R2) .0468 R13 .5906 LSA 3192.2 MSA 228.2 SSA 11.6
B8DE 1.1731 BRA 3.146% BC3 2.8031 FSP -3685 561 5931.% G2 292.7 THA 26.89 EL] 22R8.0 ELZ 79.3 ALF 26.07
LAUNCH CATE APR 13 1967 FLIGHT TIME 204.00 ARRIVAL OATE NOV 3 1967
HELIOCENTRIC CONIC DISTANCE 547.423
RL 150.00 LAL  -.00 LOL 202.39 VL 27.560 GAL  7.35 AZL 90.25 HCA 237.49 SMA 131.40 ECC .1899% INC .24%52 vI 29.7n6
RP  107.75 LAP 21 LOP 79,88 VP 38,124 GAP 3,54 AZP 89,87 TAL 144.99 TAP 22.48 RCA 106.44 APO 156.36 v2 34,170
RC 95.596 GL -1.74 GP -29.68 ZAL 37.98 ZAP 125.52 ETS 338.36 ZA€ 129.40 ETE 205.11 ZAC 137.94 ETC 350.29 CLP-131.97
PLANETOCENTRIC COMIC
C3 14.845 vHL 3,853 DLA 4,52 RAL 165,00 RAD 6567.6 VEL 11.672 PTH  2.05 VHP 4,365 DPA -8.11 RAP 124.53 ECC 1.2443
LNCH AZMTH. LNCH TIME L-1 TIME INJ LAT INJ LONG™ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 825 4 2285.93 -21.23 46.0% 22.1 108.19 9 310 16685.9 -18.42 38.51
$0.00 21 02 4649.23 14,00 197.59 20,99 6%.13 22 47 % 4049.2 10.53 190.63
100.00 9 48 31 2016.72 -22.20 2%5.88 22.3%3 110.5% 1022 8 1416.7 -19.21 18,36
100.00 22 49 34 4393,.67 14,93 178.34 20.53 63.80 24 2 48 3793.7 11.29 171 .45
110.00 11 1 38 1787.91 -24.79 7.3 21.17 114,32 11 31 26 1187.9 -21.30 359.93
110.00 23 52 97 419%.25% 17.40 161.91 19.16 60.10 25 2 %2 3598.2 13.30 155.21
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.2241 TRA 2.99%9 T(C3-2.6781 Bau .5567 86T 5248.2 SR 2260.8 S(3 1009.3 ST 2261.6 SR 900.9 sS 2236.7
ROE -.4394 RRA 1.38%4 RC3 -.8342 FAU 07233 RRT .9904 RRF .9871 RTF .9893 CRT .9923 (RS -.9737 (ST -.9944
FOE-3.4414 FRA 6.6923 FC3-4.2297 BSP 17866 SG8 5714.5 R23 .0312 R13  .9902 LSA 3298.2 MSA 226.6 SSA 1.8
B0E 1.3006 BRA 3.3007 BC3 2.80%0 FSP -3532 8G1 5707.3 s¢2 286.8 TMA 23,17 ELY 2432.2 €L2 104.0 ALF 21.61
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JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 13 1967 FLIGHT TIME 206.00 ARRIVAL CATE NOV 5 1967
HELIOCENTRIC CONIC CISTANCE 5%3.596
RL 150.00 LAL -.00 LOL 202.39 vi 27.551 GAL 7.54 AZL 90.46 HCA 240.72 SWA 131.33 ECC .19250 INC L4559 V1 29.706
RP 107,72 LAP .40 LOP 83.11 VP 38,126 GAP 4.01 AZP B5.78 TAL 144.%59 TAP 25.31 RCA 106.05 APO 156.61 v2 35,180

RC 97.843 CL -3.17 GP -27.6% ZAL 37,54 ZAP 129.16 ETS 337,08 ZAE 126.21 ETE 202.19 ZAC 138.56 ETC 352.30 CLP-133.48
PLANETOCENTRIC CONIC

C3 15.513 VAL 3.939 OLA 3.00 RAL 164.93 RAD 6567.6 VEL 11,700 PTH 2.06 VMP 4,500 DPA -6.09 RAP 124.73 €CC 1.2353
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RY ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 8 36 7 2248.63 -20.38 43,65 22.93 110.10 913 36 1648.6 ~17.46 36.19
90.00 21 18 4% 4706.27 15.60 201.01 21.74 66.07 22 3112 4106.3 12.24 193.9%
100.00 9 58 52 1981.74 -21.3% 23.63 22.%3 111.43 10 31 54 1381.7 -18.25% 16.20
100.00 22 38 42 4448.40 16.55 181.60 21.29 64.75 23 %2 S0 3848 .4 13.01 174.60
110.00 11 10 20 1758.07 -23.94 5.44 21.32 115.16 11 39 38 1158.1 -20.35 358.14
110.00 23 43 43 4244 .83 19.06 164.80 19.94 61.07 24 54 28 3644.8 15.06 157.97
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-1.3804 TRA 3.2220 T(3-2.6883 BAU .5769 SCT 5526.8 SGR 2031.0 SG3  953.3 ST 2453.3 SR 7199.5 ss 2224.0
RDE -.3922 RRA 1.2810 RC3 -.7148 FAU .06709 RRT .9886 RRF .9832 'RTF .9894 CRT .986% CRS -.9663 CST -.9953
FDE-3.4207 FRA 6.4499 F(3-3.7442 BSP 18489 SG8 5888.1 R23 .016) R13 .9899 LSA 3399.0 MSA 225.7 SSA 12.0
BOE 1.43%1 BRA 3.4673 BC3 2.7817 FSP  -3353 $C1 %881.1 $G2 287.7 THA 20.02 EL] 2577.3 EL2 124.5 ALF 17.87
LAUNCH DATE APR 13 1967 FLIGHT TIME 208.00 ARRIVAL DATE NOV T 1967
HELJOCENTRIC CONIC OTSTANCE 559.739

RL  150.00 LAL -.00 LOL 202.39 VL 27.%40 GAL 7.74 AZL  90.65 HCA 243.95 SMA 131.2% ECC .19535 INC .6535% v1  29.706
RP  107.69 LAP 59 LOP B86.34 VP 38.127 GAP  4.49 AZP 89.T1 TAL 144.16 TAP 28.11 RCA 105.61 APO 156.89 v2 35.190
RC 100.092 GL -4.43 GP -25.80 ZAL 37.11 ZAP 132.%8 ETS 335.94 ZAE 127.03 ETE 199,71 ZAC 138.86 ETC 354,35 CLP-138.72
PLANETOCENTRIC CONIC

€3 16.284 WL 4.035 OLA 1.63 RAL 164.94 RAD 6%67.7 VEL 11.733 PTH  2.07 VWP 4,657 OPA -4.27 RAP 125.11 ECC 1.2680
LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 8 46 23 2217.03 -19.63 43,64 23.3% 110.83 923 20 1617.0 -16.62 34.2%
90.00 21 8 37  47%9.89 17.06 204.28 22.69 67,09 22 21 57 41%9.9 13.80 197.11
100.00 10 829 1952.21 -20.60 21.75 22.9% 112.1% 10 41 1 13%2.2 -17.42 14.41
100.00 22 29 12  4499.9% 18.02 184.72 22.25% 65,74 23 44 12 3899.9 14.59 177.61
110.00 11 18 28 1733.14 -23.2 3.87 21.69 115.83 11 47 22 1133.8 -19.5% 356.6%
1310.00 23 35 42 291.717 20.%8 167.5%9 20.92 62.09 24 47 14 3691.8 16.69 160.€3
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURALY ORBIT DETERMINATION ACCURACY
TOE-1.5369 TRA 3.4452 TC3-2.6676 BAU .5957 SGT 5774.4 SGR 1825.6 SC3 895.0 ST 2630.8 SR 105.3-38 2200.7
RDE -.3456 RRA 1.1884 RC3 -.6102 FAU 06149 RRY ,9838 RRF 9783 RTF .989% CRY .9783 (RS -.9561 CST -.9960
FOE-3.3734 FRA 6.1935 FC3-3,2690 8SP 19103 $C8 60%6.1 R23 .0026 R13 .9896 LSA 3494.5 MBA 225.1 384 12.2
BOE 1.57%3 BRA 3.6444 BC3 2.7365 FSP -316) SG1 6049.1 8G2 293.1 THA 17.35 €L) 2720.1 ELZ2 141.5 ALF 14.74
LAUNCH OATE APR 13 1967 FLIGHT TIME 210.00 ARRIVAL DATE NOV 9 1967
MELIOCENTRIC CONIC CISTANCE 565.853
RL 150,00 LAL -.00 LOL 202.39 vi 27,528 GAL 7.96 AZL 90.84 HCA 247.18 SMA 131.17 ECC .19849 INC .8408 V] 29.706
RP 107.66 LAP L78 LOP 89.57 vP 38.127 GAP 4.98 AZP B9.67 TAL 143,71 TAP 30.89 RCA 105.13 APO 157.20 v2 35.199

RC 102.344 GL -8.,54 P -24.10 ZAL 36,68 ZAP 135.78 ETS 334.90 ZAE 125,87 ETE 197,62 ZAC 138,86 €£7C 356.36 CLP-141.74
PLANETOCENTRIC CONIC

C3 17.16% VML 4.143 OLA .39 RAL 165,03 RAC 6567.7 VEL 11.771 PTH 2.08 VHP 4.834 DPA -2.65 RAP 125.67 ECC 1.2825%
UNCH ATMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90.00 B 55 58 2190.49 -18.98 39.96 23.97 111.42 9 3229 1590.5 -1%.90 32.64
90.00 20 59 44 4810.60 18,38 207.42 23.81 68.07 22 19 54 4210.6 15.24 200.15%
100.00 10 17 30 1927.53 -19.96 20.20 23.5%5 112.712 10 49 37 1327.9% -16.71 12.92
100.00 22 20 33 4548.79 19.36 187.73 23.38 66.77 23 36 42 3948.8 16.0% 180.50
110.00 11 26 9 1712.63 -22.60 2.60 22.26 116.36 11 54 42 1112.6 -18.87 355,44
110.00 23 20 43 4336.46 21.98 170.31 22.07 €3.14 24 41 0 3736.5 18.20 163.21
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE-1.6917 TRA 3,6706 7(3-2.6138 BAU .6114 SGT 5994.5 SGR 1643.6 5¢3 836.3 5T 2792.3 SR 618.6 55 2166.7
ROE -.2992 RRA 1.1077 RC3 -.5169 FAU .03558 RRT .9817 RRF .9722 RTF .9893 CRT .9662 CRS -.9419 (ST -.9966
FOE-3.300% FRA 4.9394 F(3-2.803% 8SP 19628 08 6215.7 R23 -.0082 R13 .9893 LSA 3581.0 MS5A 224.8 S5A 12.3
BOE 1.7179 BRA 3.8341 BC) 2.6644 FSP -2952 SC1 6208.4 SC2 302.1 THA 15,10 ELl 2855.7 €EL2 155.8 ALF 12.12
LAUNCH DATE APR 13 1967 FLIGHT TIME 212.00 ARRIVAL DATE NOV 11 1967
HELIOCENTRIC CONIC DISTANCE 571.933
RL 150.00 LAL -.00 LOL 202.39 VL 27.513 GAL 8.21 AZL 91.02 MCA 250.41 SMA 131.07 ECC .20196 INC 1.0192 v1 29.706

RP 107.63 LAP .96 LOP 92.80 VP 38.123 CAP 5.47 AZP B89.66 TAL 143.24 TAP 33,65 RCA 104.60 APO 157.55 v2 35,208
RC 104.%96 GL -6.83 GP -P2.%6 ZAL 36.25 ZAP 138.78 ETS 333.92 7AE 124.76 ETE 195.8%5 ZAC 138.60 ETC 358.28 CLP-144.33
PLANE TOCENTRIC CONIC

€3 18.162 vHL 4.262 OLA -.75 RAL 165.18 RAD 6567.7 VEL 11.813 PTH 2.09 wif 5.030 OPA -1.23 RAP 126.39 €CC 1.2989
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 4 58 2168.131 -18.42 38.9%9 24.76 111.89 9 41 7 1568.5% -15.29 M.
90.00 20 %1 97 4858 .8) 19,57 210.4% 25.09 69,12 22 12 %5 4258 .8 16.56 203.07
100.00 10 29 48 1907.25 -19.42 18.93 24,32 113.18 10 57 45 1307.2 -16.12 11.70
100.00 22 13 38 4595.3) 20.58 190.6% 24.67 67.83 23 30 13 3995.3 17.39 183.30
110.00 11 33 25 1696.12 -22.09 1.58 22.99 116.77 12 14 1096.1 -18.32 354.47
110.00 2y 2z &0 4379.20 23.27 172.95 23.38 64,23 24 35 40 3179.2 19.61 165.72
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-1.850% TRA 3.8943 TC3-2,.%4%4 BAU .6272 SCT 6189.8 SGR 1482.6 5¢3  779.1 ST 2943.1 SR $41.3 ss 2130.0
ROE -.2%58 RRA 1.0357 RC3 -.4398 FAy .0%019 RRT .9764 RRF .9646 RTF .9892 CRT .9496 CRS -.9229 (ST -.9970
FOE-3.2221 FRA 5.6832 F(3-2.3926 8SP 20204 S6P 6364.9 R2Y -.01T4 R13 .9891 LSA 3666.2 MSA 224.4 534 12.4
BDE 1.6681 BRA 4.0297 BC3 2.5831 FSP -2760 $G1 6357.3 SG2 311.6 THA 13.20 €LY 2987.8 €EL2 167.1 ALF 9.94

75



JPL TM 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 13 ]967 FLIGHT TIME 214.00 ARRIVAL OATE NOVY 13 1967
HEL JTOCENTRIC CONIC CISTANCE 577,977
RL 150.00 LAL  -.00 LOL 202.39 VL 27.501 GAL  8.47 AZL 91.19 HCA 253,65 SMA 130,98 ECC .20576 INC 1.1907 VI 29.706
RP 107.61 LAP 1,14 LOP 96.04 vP 38,123 CGAP  5.98 AZP 89.66 TAL 142.74 TAP 36.39 RCA 104.03 APO 157,93 v2 35.216
RC 106.849 6L -7.40 GP -21.16 ZAL 35.81 ZAP 141.57 EVS 332,97 7AE 123.71 €V€ 194,37 ZAC 138.09 E€1C .07 CLP-147.14
PLANETOCENTRIC CONIC
€3 19.286 VHL 4.392 OLA -1.78 RAL 165,39 RAD 6567.8 VEL 11.860 PTH  2.10 VWP 5,243 OPA .00 RAP 127.26 ECC 1.3174
LNCH ATMTH  LNCH TIME L-I TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 9 1327 21%0.70 -17.97 37,48 25.70 112.26 9 45 18 1550.7 -14.79 30.24
9%0.00 20 45 9 4904 .86 20.66 213.3%9 26.51 10.20 22 6 53 4304.9 17.78 205%.90
100.00 10 33 58 1890,97 -18.98 17.93 25.2% 113.5% 11 S5 29 1291.0 -15.64 10.73
100.00 22 119 4639.82 21.70 193.48 26.10 68.92 23 24 39 4039.8 18.64 186.02
110.00 11 40 19  1683.28 -21.10 .79 23.88 117.08 12 8 22 1083.3 -17.89 353,73
110,00 23 17 27 4420.28 24,46 175,55 24,83 65.35 24 31 8 3820.3 20,93 168.14
OIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-2.0104 TRA 4.,1218 TC3-2.4570 BAU .6408 S$CT 6362.6 SLR 1340.7 SG3 T24.0 ST 3080.4 SR  472.3 88 2088.0
ROE -.2139 RRA .9T27 RC3 -.373% FAU .04496 RRT  .9696 RRF .9553 RTF .9890 CRT .9261 CRS -.8968 (ST -.9974
FOE-3.1331 FRA 5.437% FC3-2.0181 8sP 20739 SCB 6302.3 R23 -.0243 R13 .9888 LSA 3744.5 MSA 224.0 sSA  12.5
BOE 2.0217 BRA 4.2350 BC3 2,48%2 FSP -2572 SG1 6494.4 302 321.6 THA 11.%8 EL! 3113.4 EL2 176.4 ALF  8.11)
LAUNCH DATE APR 33 1967 FLIGHT TIME 216.00 ARRIVAL DATE NOV 15 1967
HELIOCENTRIC CONIC DISTANCE 583,983

RL 150.00 LAL  -.00 LOL 202.39 YL 27.487 GAL 8.76 AZL 91.36 HCA 256.89 SMA 130.87 ECC .20991 INC 1.3568 v1 29.706
RP 107.59 LAP  1.32 LOP 99.27 VP 36.119 GAP  6.50 AZP 89.69 TAL 142.23 TAP 39,12 RCA 103.40 APO 158,35 vZ 35.223
RC 109.101 GL  -8.16 GP -19.90 TAL 335,36 ZAP 144.18 €73 332.02 TAE 122.72 ETE 193.11 ZAC 137.37 €7C 1.70 CLP-149.59
PLANETOCENTRIC CONIC

€3 20,351 vt 4.533 OLA -2.71 RAL 165.66 RAD 6567.8 VEL 11.913 PTH 2,12 WP S5.4T4 OPA  1.07 RAP 128.27 ECC 1.3382
LNCH AZMTH  LNCH TIME -1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90 .00 9 21 27 2136. 71 -17.81 36.61 26.78 112.54 9 57 4 15%6.7 -14.40 29.40
90.00 20 39 13 4949.05 21.68 216.25 28.08 71.% 22 1 42 4349.1 18.90 208.66
100.00 10 41 32 1878 .40 -18.64 17.18 26.32 113.80 11 12 % 1278.4 -15.27 9.98
100,00 22 1 % 4682.80 22.12 196.23 27,67 10.03 23 19 52 4082.6 19.79 188.68
110,00 11 46 52 1673.85% -21.41 .22 24.91 117.31 12 14 46 1073.8 -17.48 353.18
110.00 23 12 %0  44%9.9% 25.5¢8 178.10 26.43 66.50 24 21 18 38%9.9 22.16 170.€0
QIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY
TOE-2.1723 TRA 4.35%4 TC3-2.3536 PAU .63523 SGT 6516.3 SGr 1215.9 SC3 671.9 ST 3205.5 SR 411.8 88 2043.)
ROE -.1738 ARA  .9175 RC3 -. 3170 FAU .04000 RRT  .9609 RRF .9443 RTF ,9888 CRT .B933 (RS -.8612 CST -.9977
FOE-3.0395 FRA 5.2036 FC3-1,.6852 8SP 21230 $GB 6628.7 R2S -.0300 R13 .9885% LSA J81T7.0 MSA 223.9 s3A 12.6
BOE Z.1793 BRA 4.4510 BC3 2.3749 FSP -2391 861 6620.4 8G2 331.3 THA 10.19 ELY 3226.7 EL2 183.9 ALF 6.57
LAUNCH OATE APR 13 1967 FLIGHT TIME 218.00 ARRIVAL DATE MOV 17 1967
HELIOCENTRIC CONIC OISTANCE 989.947
RL 150.00 LAL  -.00 LOL 202.39 VL 2T.471 GAL  9.08 AZL 91.52 HCA 260.12 SMA 130.77 ECC .21444 INC 1.5186 VI 29.706

RP  107.57 LAP 1.50 LOP 102.%1 vP 38,114 (AP T.03 AZP B89.74 TAL 141,70 TAP 41,83 RCA 102.73 APO 158.81 v2 35.230
RC 111.351 6L -8.82 P -18.7% ZAL 34.91 ZAP 146.63 E£7S 331.03 TAE 121.80 ETE 192.04 ZAC 136.46 ETC 3.17 CLP-151.88
PLANETOCENTRIC CONIC

€3 21.970 vHL  4.687 DLA  -3.57 RAL 163,96 RAD 6567.9 VEL 11.973 PTH 2,13 VWP 5,721 OPA 1.99 RAP 129.40 ECC 1.3616
LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 929 2 2126.28 -17,33 35.97 28.00 112,78 10 4 28 1526.3 -14.10 28.78
90,00 20 34 5 4991.62 22.56 219.04 29.76 T2.42 21 57 17 4391.6 19.94 211.3%
100.00 10 48 42 1869.26 -18.39 16.5%9 27.52 115,99 11 19 52 1269.3 -14.99 9.44
100.00 2t 5T 6 4723.88 23.6% 198.96 29.37 71.17 23 15 50 4123.9 20.86 191.27
110.00 11 83 8 1667,59 -21.21 359.84 26.07 117,46 12 20 %3 1067.6 -17.36 352.82
110.00 23 9 10 4498.31 26.58 180,62 28.1% 67.67 24 24 8 3498.3 23.%2 172.98
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE-2.3370 TRA 4.5960 7(C3-2.2385 Bayu .6622 3GT 665%52.0 sGh 1106.0 SG3 622.9 ST 3319,) s/ 359.6 88 1996.3
ROE -.1353 RRA .8688 RC) -.2689 FAU .03536 RRT .95%03 RRF .9312 RTF ,9886 CRT .B4T9 CRS -.8129 CST -.9980
FOE-2.9438 FRA 4.,9886 F(3-1,3932 BsP 21691 SGB 6T743.3 R23 -.0341 R13 .988) LSA 3883.4 MSA 222.9 S84 12.6
BOE 2.3409 BRA 4.6774 BCY 2.2546 FSP -2221 SG1 6734.7 SG2 340.2 THA  9.00 ELY 3333.1 EL2 189.9 ALF  9.27
LAUNCH DATE APR 13 1967 FLIGWHT TIME 220.00 ARRIVAL OATE NOV 19 1967
HEL JOCENTRIC CONIC OISTANCE 593.864

RL 150.00 LAL -.00 LOL 202.39 VL 27.455 CAL  9.42 AZL 91.68 MCA 263.36 SMA 130.65 ECC .21937 INC 1.6772 vI 29.706
RP  107.55 LAP 1.67 LOP 103.7% VP 38.109 GAP 7.58 AZP 89.81 TAL 141,16 TAP 44.53 RCA 104.99 APO 159.31 v2 35,236
RC 113.598 (L ~9.40 QP -17.72 ZAL 34.44 TAP 148.92 ETS 329.98 TAE 120.94 ETE 191.12 ZAC 135.40 €7C 4,48 CLP-154,04
PLANE TOCENTRIC CONIC

€3 23.564 VHL  4.854 DLA -4.34 RAL 166.31 RAD 6360.0 VEL 12.039 PTH 2,15 VHP 5,986 OPA 2.76 RAP 130.64 ECC 1.3878
LNCH ATMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG  INJ RT ASC INJ AZWNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 3612 2119.18 -17.14 35.53 29.33 112.69 10 11 2 1519.2 -13.90 28.36
90.00 20 29 40 S5032.77 23.% 221.70 31.56 73.35 21 %3 32 4432.8 20.90 213.98
100.00 10 3% 30 1863.34 -18.02 16.23 28.83 114,18 11 26 34 1263.3 -14.82 9.09
100.00 21 33 2 4763.84 24.9% 201.62 31.18 12.32 23 12 26 4163.8 21.86 193.83
110.00 11 59 § 1664 .31 -21.11 359.64 27,35 117.53 12 26 49 1064.3 -17.2% 352.63
110.00 23 5 57  4535.64 21.9%2 183.12 30.00 68.808 2421 33 3935.6 24.40 175,34
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE-2.901Z TRA 4.8496 TCI-2.107T0 BAV .66T8 SCT 6773.6 SGr 1009.2 SC3 577.3 ST 3418.4 SR 315.3 88 1946.)
ROE -.0976¢ RRA .8263 R(C3 -.2267 FAU 03077 MRT 9373 ARF 9160 RTF .9683 CRT .7847 CRS -.7468 (ST -.9982
FOE-2.8432 FRA 4.7917 FC3-1.1304 BSP 22021 SCB 6846.4 23 -.0387 R13  .988% LSA 3939.8 MSA 222.3 554 12.7
BOE 2.5031 BRA 4.9195 8CY 2.3192 FSP -20%0 SC) 6837.5 8G2 348.3 THA  T7.97 EL1 3427.3 EL2 194.9 ALF 4.15
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JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
RL 150,04 LAL -.00 Lo 203,37
RP  108.30 LAP 1.6 LOP 228.23
RC 103.096 oL 1.75 ¢P 2.60
PLANETOCENTRIC CONIC
C3 461.610 VHL 21.485 OLA 17.80
LNCH AZMTH LNCH TIME L-1 TIME
90.00 4 43 54 3422.53
90.00 21 33 &7 4887 .54
100.00 6 15 42 3126.50
100.00 22 44 W0 4658 .80
110.00 7 46 41 2841 .31
1310.00 23 3 1 4516.76
OIFFERENTIAL CORRECTIONS
TOE .7919 TRA-2.3410 T1C3
ROE-1.6056 RRA -.64587 RC3
FOE -.2664 FRA .7515 FC)
BOE 1.7903 BRA 2.4284 BCH

-.0987
-.0003
-.0200
.0987
LAUNCH DATE APR 14 1967
LHELIQCENTRIC CONIC
RL  150.04 LAL
RP 108.34 LAP 1.4}
RC 100.667 GL 1.60
PLANETOCENTRIC CONIC
C3 424.753 vHL 20.610
LNCH AZMTH LNCH TIME
90.00 4 5515
90.00 21 33 %
100.00 6 26 32
100.00 22 4% 3
110.00 7 56 38
110.00 23 31 26
OIFFERENTIAL CORRECTIONS
TOE .8110 TRA-2.3648 TC3 -.1057
ROE-1.5355 RRA -.6487 RC3 .0001
FOE -.2834 FRA .7789 FC3 -.0216
B0E 1.7942 BRA 2.4521 BCY 1087

-.00 203.37
231.42

2.65

Lo
LoP
P

oLA 17.23
L-1 TImE
3393.17
4901.92
3098 .83
4671.%0
2818.92
4526.18

LAUNCH DATE APR 14 1967
HELTOCENTRIC CONIC
RL 150.04 LAL  -.00 LOL 203.37
RP 108.38 LAP 1.26 LOP 234.6)
RC 98.243 GL 1.45 GP 2.1
PLANETOCENTRIC CONIC
C3 391.042 vHL 19.77% OLA 16.65
LNCH AZMTH LNCM TIME L-1 TIME
90.00 5 618 3363.%0
90.00 21 33 20 491%8.74
100.00 6 37 5 3ro.717
100.00 22 4% 1%  4683.70
110.00 8 610 2792.0%
110.00 23 32 39  4535.19
DIFFERENTIAL CORRECTIONS
TOE .8296 TRA-2.3894 TC3 -.1129
ROE-1.5052 RRA -.65%00 RC3 .0006
FOE -.3007 FRA .8067 FC3 -.0238
BOE 1.7186 BRA 2.4762 BC3Y .1129
LAUNCH OATE APR 14 1967
MELIOCENTRIC CONIC .
RL 150.04 LAL -.00 LOL 203.37
RP 108,42 LAP 1.08 LOP 237.80
RC 95,826 L 1.28 GP 2.77
PLANETOCENTRIC CONIC
C3 360.158 vHL 18,978 OLA 16.07
LNCH AZMTH LNCH TIME L-] TIME
90.00 517 s 3333.49
90.00 21 32 s2 4928 .98
100.00 6 4T 22 3042.31
100.00 22 4% 16 4695.39
110.00 81528 2766.68
110.00 23 33 &0 4543.78
OIFFERENTIAL CORRECTIONS
TOE .8495 TRA-2.4128 T1C3 -.1201
ROE-1.4547 RRA -.6497 RC3 ,0012
FOE -.3186 FRA .A34% FC3 -.,025%5
BDE 1.6846 BRA Z.4987 BC3 .120)

13.104
29.216
67.69

VL
vP
ZAL

RAL 138.69
INJ LAT
-22.21

20.26
-24,14
22.16
-29.12
27.05

8au
FAU
asp
FsP

.6093
01064
1876
-41

VL  13.968
vP 29.598
ZAL 66.24

RAL 140.10
INJ LAT
-22.82

20.60
-24.78
22.46
-29.64
21.29

B8Au ,6002
FAV .01062
8sP 1989
FspP -45

VL 14,789
vP 29.979
TAL 64.84

RAL 141 .44
INJ LAT
-23.40

20.91
-25.27
22.74
-30.15%
27.%1

BAU  .5902
FAU .0106!
asp 2113
FsP -49

vL 15,566
vP  30,3%%
ZAL 63,47

RAL 342.74
INJ LAT
-23.97

21.24
-25.81
23.08
-30.63
21,712

BAU .578%
FAU 01062
Bsp 2292
FspP -54

FLIGHT TIME 70.00

CISTANCE 120.9%63

GAL 41,27 AZL 86,19 HCA 24.90 SMa BR3.08
GAP -62.16 AZP B6.54 TAL 173,83 TAP 198.74
TAP 39.50 ETS 186.49 ZAE 131.24 EVE 179.39
RAD 6572.3 VEL 24.144 PTH 3.31 vHP 33,784
INJ LONG  INJ RT ASC  INJ AZMTH INJ TIME
125.88 52.83 71.97 5 40 56
212.28 38.5%1 69.78 22 55 15
104,79 53.91 71.81 7T T 48
194.70 371.76 69.40 24 219
84,99 55.37 71.25 8 34 12
181 .85 35.67 68.26 24 45 17

MID-COURSE EXECUTION ACCURACY
SCT B809.0 SR 464.8 SC3 20.6

RRT 0762 RRF -.0682 RTF -.6055%

SCB  933.0 R2) .0003 R1) -.60%9

8G1 B810.2 SG2 462.8 THA  3.72
FLIGHT TImME 72,00

OCISTANCE 125,440
GAL  39.03 AZL 86.95 HCA 28.08 SMA 84,32
GAP -59.48 AZP B87.31 TAL 172,91 TAP 200.99

ZAP 37.97 €78 186.72 ZAE 131.02 ETE 179.18
RAD 6572.2 VEL 23.368 PTH  3.29 VWP 32.637
INJ LONG INJ RT ASC INJ AZMTW INJ TIME
123.94 53.61 12.76 5 51 48
213.20 39.46 70.13 22 5% 20
102.93 54,26 12.62 718 10
195.53 38.73 69.74 24 2 54
83.28 56.02 12.14 8 43 35
182.48 36.70 68.57 24 46 52

MIO-COURSE EXECUTION ACCURACY

SGT  845.2 SR 471.8 3¢ 22.1
RRT .0807 RRF -.0728 RTF -.6236
$(8 968.0 R23 .0001 R13 -.6240
$G1 846.5 S02 469.6 THA 3,73
FLIGHT TIME 74,00
DISTANCE 130.472
GAL 36.99 AZL B7.37 HCA 31.26 sMa 85,60

GAP -56.94 AZP B7.92 TAL 171,97 TAP 203,23

ZAP 36,47 ETS 186.96 ZAE 130.86 ETE 178,76
RAD 6572,1 VEL 22.635 PTH  3.26 VWP 31.529
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
121.96 54.28 73.5%9 6 222
214.09 40.33 T0.46 22 5% 16
101.03 54,89 73.48 T 28 16
196.32 39.62 T0.06 24 318
81.52 56.54 73.07 8 52 42
183.09 37.65 68.86 24 48 14

MIO-COURSE EXECUTION ACCURACY
SCT 882.8 SGR 478.4 863 23,8
RRT .083%5 RRF -.0775 RTF -.6412

SGB 1004.1 R23 -.0002 R13 -.6416
SG1 B84.1 SC2 475.9 THA  3.74

FLIGHT TIME 76.00
OISTANCE 135.647

GAL 35,16 AZL 88.08 MCA 14.45 SMA 86.9)
GAP -54.54 AZP 88.42 TAL 171.03 TAP 205.47

TAP 34,99 ETS 187.23 ZAE 130.73 ETE 178.41
RAD 6572.0 VEL 21.942 PTH  3.23 WHP 30,457
INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
119.94 34,84 T4.45 612 38
214,94 41,12 .79 22 5% 1
99.09 55.40 74,37 T3 4
197.08 40,44 0.3 24 3 3
9.7 56.95 74.04 9 1 34
183.67 38.52 69.15 24 49 23

MIO-COURSE EXECUTION ACCURACY

SGT 921.0 SGR  484.3 S¢3  25.%
RRT .0895 RRF -.0819 RYF -.6583
(B 1040.6 R23 -.0008 R13 -.6587
8G) 922.4 SC2 481.7 THA 3. T)

77

ARRIVAL CATE JUN 23 1967

29.698
34.992
39.43

Vi
v2
P

89353 INC 3.8102
8.68 APO 157.49
163.03 ETC 85.97

ECC
RCA
ZAC

ECC 8.5969
INJ 2 LONG
117.93
204.
96.
187,

OPA 26.67 RAP BT.14
PO CST TIM INJ 2 LAT
2822.5 -24.47
4287.5% 17.33
2526.% -26.40
4058 .8 19.16
2241.3 -31.40 76.
3916.8 23.86 174.
ORBIT DETERMINATION ACCURACY
ST 288.9 SR 431.6 85 271.6
CRT -.6396 CRS -.6578 (ST .99712
LSA 534.9 MSA 245.8 SSA 14.2
€LY 479.3 EL2 200.0 ALF 118.%9
25 1967

ARRIVAL DATE JUN

29.694
34,979
37.89

87349 INC 3.0475
10.67 APO 157,97
162.69 ETC 80.60

vi
v2
CLP

ECC
RCA
ZAC

ECC 7.9904
INJ 2 LONG
115,
208,
94,
187,

OPA 26.84 RAP B8.99
PO (ST TIM INJ 2 LAT
27193.2 -24.97
4301.9 17.70
2498 .8 -26.86
40a71.% 19.50
2216.9 -31.79 Ts.
3926.2 24,13 174,
ORBIT DETERMINATION ACCURACY
ST 306.0 SR 436.1 ss 293.6
CRT -.6429 (RS -.665% (ST .9972
LSA 553.1 MSA 252.8 ssa 14.4
€Ll 490.3 EL2 208.5 ALF 120.32

ARRIVAL ODATE JUN 27 1967

ECC .8%5058 INC 2.4293 v1 29.698
RCA 12.79 APO 158.41 v2 34.966
TAC 162.19 ETC T75.41 CLP 36.38

OPA 27,00 RAP 90.87 ECC 7.4356
PO CST TIM INJ 2 LAT INJ 2 LONG
2763.5 -29.43 113.88
4315.7 18.06 206.57
2470.8 -27.29 92.82
4083.7 19.82 188.74
2192.0 -32.17 12.89
3935.2 24,39 175.31
ORBIT CETERMINATION ACCURACY
ST 324.0 SR 440.1 SS 310.1
CRT -.64%6 CRS -.6724 (ST .9972
LSA 572.0 MSA 2%59.4 sS4 14.7
€Ll 501.9% EL2 217.1 ALF 122.13

ARRIVAL DATE JUN 29 1967

vi
ve
e

29.698
34,953
34.89

(149
RCA
ZAC

.827T03 INC 1.915)
15.04 APO 158.81
161.54 ETC T70.48

OPA 27.14 RAP 92.78
PO CST TIM INJ 2 LAY
2733.5 -25.47
4329.0 18.40
2442.3 -27.70
4095 .4 20.13
2166.7 -32.52 70.
3943.8 24.63 175.
ORBIT DETERMINATION ACCURACY
ST 343.0 SR 443.4 S5 32r.1
CRT -,6489 CRS -.6791 (8T .9972
LSA 592.1 MSA 265.5 SS5A 14.9
€Ll 513.3 €L2 22%.% ALF 124.10

ECC 6.9273
INJ 2 LONG
111,
207.
90,
189.



JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 14 1967
HELIOCENTRIC CONIC
RL 15N0.04 AL -.00 LOL 203.37
RP 108 .46 LAP .90 LOP 24711.39
RC 93.418 GL 1.10 GP 2.84
PLANETOCENTRIC CONIC
€3 331.830 VHL 18,216 OLA 15.47
LNCH AZMTH  LNCH TIME -] TIME
90.00 5 27 34 3303.10
90.00 21 32 15 4941 .64
100.00 6 57 24 3013.42
100.00 22 4% 6 4706.56
110,00 A 24 3 2740 .80
110.00 23 34 28 45%1.93
OIFFERENTIAL CORRECTIONS
TOE .8671 TRA-2.4384 TC3 -.1278
ROE-1.4044 RRA -.6480 RC3 .0020
FOE -.3366 FRA 8630 F(C3 -.0278
BOE 1.650% BRA 2.5230 8(C3 .1278
LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
RL  150.04 LAL
RP  108.50 LAP .12
RC  91.019 GL .91
PLANETOCENTRIC CONIC
C3 305.813 vHL 17,488
LNCH AZMTH LNCH TIME
90.00 5 37 47
90.00 21 31 28
100.00 T 110
100.00 22 44 46
110.00 8 33 21
110.00 23 3% 4
DIFFERENTIAL CORRECTIONS
TOE .8838 TRA-2.4644 TC3 -.13%7
ROE-1.3%540 RRA -.6449 RC3 .,0028
FOE -.3%49 FRA .8921 F(C3 -.0302
BOE 1.6170 BRA Z2.5474 BC3 .1357

-.00 LOL 203,37
LOP 244,17

P 2.91

DLA 14.88
L-1 TIME
3272.30
49%3.70
29684.06
4717.18
2714.38
43%9.62

LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
RL 150,04 LAL -.00 LoL 203.37
RP  108.53 LAP .53 LOP 247.35
RC B8.632 GL .M GP 2.99
PLANETOCENTRIC CONIC
C3 281,898 VHL 16.790 CLA 14,27
LNCH AZMTH  LNCH TIME L-1 TIME
90.00 3 47 45 3241.0%
90.00 21 30 4965.19
100.00 T 16 29%4.20
100.00 22 44 4727.27
110.00 8 4 26A7.40
110.00 23 35 4566,84
DIFFERENTIAL CORRECTIONS
TOE .8994 TRA-2.4911 TC3
ROE-1.3038 RRA -,640% RC)
FOE -.3735 FRA .9216 FC)
80€ 1.5839 BRA Z.5721 6C)

-.1439
.0o38
-.0329
L1439
LAUNCH OATE APR 14 1967
HELTOCENTRIC CONIC
AL 150.04 LAL
RP 108.57 LAP .35
RC 86.239 GL AT
PLANETOCENTRIC CONIC
€3 259.895 vHL 16.121
LNCH AZMTH  LNCH TIME
90.00 H
90.00 21
100.00 ’
100.00 22
110.00 8
110.00 23 % 4
OIFFERENTIAL CORRECTIONS
TOE .9149 TRA-2,5171 TC3 -.1%22
RDE-1.2%37 RRA -.6349 RC3 .0049
FOE -.3926 FRA .9517 FC3 -.03%8
BOE 1.9%20 BRA 2.59%9 BC3 .1523

-.00 203.37
250.%3

3.08

LOL
LoP
14

DLA  13.66
L-1 TIME
3209.3%2
4976.09
2923.82
4736.82
2659.82
4573.56

16.303
n.728
62.16

vL
ve
ZAL

RAL 143.97
INJ LAT
-24.51

21.49
-26.32
23.27
-31.11
21.92

.5670
01064
2432
-59

BAU
Fay
B8spP
FSP

vL 16,999
vP 31.086
ZAL 60.88

RAL 145.15
INJ LAT
-25%.02

21.76
-26.81
23,50
-31.55
28.10

B8AV
FAV
aspP
FSP

.5549
01066
2580
-65

17.658
31.438
59.65

viL
vP
ZAL

RAL 146.28
INJ LAT
-25.%1

22.00
-21.28
23.73
-31.98
28.27

8au
FAU
BspP
FspP

L5425
01010
219
-10

18.281
31.779
58,46

i
vP
ZAL

RAL 147,36
INJ LAT
-25.96

22.24
-21.7
23.93
-32.37
28.43

BAv . 5292
FAU 01076
BsP 2880
FSP -76

FLIGHT TIME 78,00

CISTANCE 140.95%8

MID-COURSE EXECUTION ACCURACY

86T 1092.8 SGR  %02.7 (3 33.9
RRT ,1112 RRF -.1039 RTF -.7209
8G8 1202.9 R23 -.0027 R13 -.7213
$C1 1094.6 SG2 498.8 THA  3.70

78

AL 33.50 AZL BA.52 HCA 37,63 SMA 8B.Z8
CAP -52.26 AZP BA.83 TAL 170.08 TAP 207.71
ZAP 33.54 E€TS 187,53 ZAE 130.70 ETE 178.04
RAD 6571.9 VEL 21.287 PTH 3.20 vHP 29.419
INJ LONG INJ RT ASC  INJ AZMTH INJ TIME
117.88 55.28 75.35 6 22 37
215.76 41,84 T1.11 22 54 37
97.10 55.80 75.30 7T 47 37
197.82 41,18 T0.68 2¢ 3 3
77.84 57.25 75.05 9 10 12
184,22 39.31 69,42 24 50 20
MIO-COURSE EXECUTION ACCURACY
SCT 961.% SGR 489.8 SG3  27.4
RRT .0945 RRF -.0B7T0 RTF -.6748
$GB 1079.0 R23 -.0012 R13 -.6752
$G1  963.0 S62 486.8 THA 3N
FLIGHT TIME 80.00
CISTANCE 146.396
CAL  31.96 AZL 88.90 HCA 40,8} SMA 89.67
GAP -50.09 AZP B89.17 TAL 169.14 TAP 209,95
ZAP 32.12 ETS 1A7.85 ZAE 130.71 ETE 177,64
RAD 6571.8 VEL 20.667 PTH 3.17 vMP 28.412
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
115,77 $5.60 76.29 6 32 19
216.55 42.48 T1.42 22 %4 2
95.05 56.09 76.26 7 56 54
198.52 4]1.84 70.98 24 323
75.91 57.42 76.11 9 18 36
184,74 40.01 69.68 24 51 4
MID-COUMRSE EXECUTION ACCURACY
SGT 1003.5 SGR  494.7 SG3 29.4
RRT .0998 RRF -.0924 RTF -.6907
S6B 1118.8 R23 -.0017 R13 -.6911
561 100%.1 SC2 491.4 THA 3.70
FLIGHT TIME 82.00
DISTANCE 151.953
GAL  30.54 AZL 89,23 HCA 43,98 SMA  91.07
GAP -48.03 AZP B3.45 TAL 168.20 TAP 212.18
ZAP 30.72 €75 186.21 ZAE 130.78 ETE 177.21
RAD 6571.6 VEL 20,080 PTH 3.14 VHP 27.436
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
113.61 55.81 17.27 6 41 46
217.30 43.04 n.m 22 53 16
92.96 56.25 1r.27 a 5 %
199.18 42,42 11.26 24 3 3
73.92 5§7.48 17.22 9 26 45
185.23 40.64 69.93 24 51 35
MI0-COURSE EXECUTION ACCURACY
SGT 1047.4 SGR  499.0 SC3 31.6
RRT .1055 RRF -.0980 RTF -.706!
SGB 1160.2 R23 -.0021 R13 -.7065
SG1 1049.1 SG2 495.4 THA 3.7
FLIGHT TIME 84.00
ODISTANCE 157.622
GAL 29.2)1 AZL 89.53 HCA 47.16 SMA 92.49
GAP -46.06 AZP B89.68 TAL 167.27 TAP 214.43

24P P9.34 ETS 188.62 ZAE 130.91 ETE 176.74
RAD 6571.% VEL 19.523 PTH 3.11 VMP 26.489
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
111.40 55,90 18,28 6 50 56
218.02 43,52 T2.00 22 %2 20
90.80 56.30 78.33 8 14 42
199.82 42.92 71.54 24 2 30
71.86 57.41 78.37 9 34 4)
185.70 41,18 70.16  24°%1 54

ARRIVAL CATE JuL |

ECC
RCA
ZAC

L8038
17.39
16N .74

INC 1.4783
APO 159.18
ETC 65.86

vi
Ve
CLP

29
34

oPA  27.26
PO CST TIM
2103,
4341.6
2413.4
4106.6
2140.8 -32.84 69
3951.9 24 .86 176
ORBIT DETERMINATION ACCURACY
5T 362.7 SR 446.2 S5
CRT -.6507 CRS -.6847 (ST
LSA 6512.7 MSA 2T71.3 SSA
EL!  %25.3 EL2 234.0 ALF

RAP 94,72
INJ 2 LAT
-26.28
18,72

-28 .08
20.42

109
208

88
190

ARRIVAL CATE Jut 3

ECC
RCA
ZAC

LTT78A1 INC 1.1004
19.83 APO 159.5%0
159.82 ETC 61.%9

vi 29
vZ 34
(U )

DPA  27.36 RAP
PO CST TIM
2672.3
43%3.7
2384.}
4117.2
2114.4 -33.14 67
3959.6 2%.08 176
ORBIT DETERMINATION ACCURACY
ST 383.2 SR 448.5 S5
CRT -.6519 CRS -.6898 (ST
LSA 634.,3 MSA  276.8 554
19

96.69
INJ 2 LAY
-26.66
19.02
-2R.44
20.69

ECC
INJ 2
107
208
86
190

ARRIVAL CATE JuL 9%

L15447
22.36
158.77

vl
v2
(48 4

29.
34,

ECC
RCA
ZAC

INC
APO
ETC

.7686
159.78
57.68

OPA  27.44
PO (5T TIM
2641 .1
4365.2
23%4.2
4127.3
2087.4 -83.40 64.
3966.8 25%.28 177,
ORBIT DETERMINATION ACCURACY
ST  4N4.%5 SR 450.0 SS
CRT -.6523 CRS -.6942 (ST
L5A 656.6 M54 PAL.A 554
ELl  550.9 EL2 250.5 ALF

RAP 98.68
INJ 2 LAT
-21.01
19.30
-28,76
20.95

105,
209.

84.
191.

ARRIVAL DATE JuL 7

144
RCA
ZAC

L3016 INC  .4728
24,96 APO 160.02
157.62 ETC 54.12

vl
ve
e

OPA 27.%1 RAP 100.70
PO C57 TIM INJ 2 LAT
2609.3 -21.32
4376.1 19.8%7
2323.8 +29.04
4136.8 21.19
20%9.8 -33.64
3973.6 25.46
ORBIT CETERMINATION ACCURACY
ST 426.9 SR 4%1.0 S5
C(RT -.6527 (RS -.6983 (sT
LSA 680.1 WSA 286.3 5SA
(18]

ECC

82

29.
34,
29.19

192.
62.86
177,

1967

.6948

941

33.44

ECC 6.4611
INJ 2 LONG

.66
.19
.74
.18
.04
.38

344.4
L9971t

151

126.11

1967

.698
.929
2.00

6.0329

LONG
.48
.95
.63
.85
.04
.87

362.1
.9970

15.3

537.8 EL2 242.3 ALF 128.20

1367

€94
917

3IN.58

ECC 5.6393
INJ 2 LONG

26
67
46
49
98
34

380.3
L9968
15.5
130.35

1967

698
905

s8.2112
INJ 2 LONC
102.
210,
.25

99
36

10

78

398.9
.9966
15.7
564.7 €L2 258.3 ALF 132.59



JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH DATE APR 14 1967 FLIGHT TIME 86.00 ARRIVAL CATE JuL 9 1967
HELJOCENTRIC CONIC DISTANCE 163.396
RL 150,04 cAL -.00 LOL 203.37 VL 1R.869 GAL 27.97 AZL B89.79 HCA 50.34 SMA 93,92 ECC .70%598 INC .2061 VI 29.698
RP  108.60 LAP 16 LOP 253.71 VP 32.109 GAP -44.19 AZP B9.AT TAL 166.34 TAP 216.68 RCA 27.61 APO 160.23 vZ2 34.854
RC A3.901 G .22 P 3.17 ZAL 57.31 ZAP 27.98 £75 189.07 ZAE 131.11 ETE 176,24 ZAC 156.38 €E7C 50.89 CLP 27.81

PLANETOCENTRIC CONIC
€3 239.640 VHL 15,480 OLA 13.04 RAL 148.38 RAD 6571.4 VEL 18.999 PTM 3.08 VHP 25,570 DPA  27.5%5 RAP 102.73 ECC 4.9439

LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
%0.00 6 6 5% 3177.0% -26.39 109.13 55.87 79.34 6 59 82 257171.0 -27.%9 100.67
90.00 21 28 6 4986.43 22.45 218.70 43.92 72.28 22 51 13 4386.4 19.82 211.02
100.00 T3 2 2892 .87 -28.12 88.59 56.23 79.42 82315 2292.9 -29.29 79.98
100.00 22 42 40 4745.84 24.13 200.42 43.3) 71.80 24 ] 46 4145.8 21.41 192.67
110.00 8 53 3 2631.62 -32.74 69.75 571.22 79.58 9 42 23 2031.6 -33.83 60 .68
110.00 23 33 @ 4579.685 28 .57 186.13 41,63 70.38 24 52 0 3979.9 25.63 1768.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9291 TRA-2.5431 TC3 -.1608 BAU .5157 SGT 1140.1 SR 505.8 SG3 36.4 ST 450.0 SR 451.3 S5 418.1

ROE-1.2039 RRA -.6281 RC3 .0063 FAU .01082 RRT 1174 RRF -.1102 RTF -.7381 CRT -.6%24 CRS -.7018 (ST .9964

FOE -.4120 FRA .9825 F(3 -.0391 BSP 3136 S6B 1247.2 R2Y -.0033 R13 -.7355 LS4 T04.5 MSA  290.4 SSA 15.9

BOE 1.5207 BRA 2.6195 B8C3 .1610 FsP -83 SG1 1142.0 5G2 501.5 THA 3.69 EL! 579.3 EL2 265.7 ALF 134.R7

LAUNCH DATE APR 14 1967 FLIGHT TIME 88.00 ARRIVAL OATE JuL 11 1967
HELIOCENTRIC CONIC OISTANCE 169.268

RL  150.04 LAL -.00 LOL 203,37 VL 19.426 GAL 26.80 AZL 90.04 HCA 53.%1 SMA 95,36 ECC .682035 INC 0305 v1  29.698
RP 108.64 LAP - .03 LOP 256.88 VP 132.427 CAP -42.40 AZP 90.02 TAL 165.42 TAP 218.93 RCA 30.32 APO 160.4N vZ2 34.8R3
RC 81.561 GL -.04 GP 3.27 7AL 56.21 ZAP 26.64 ETS 189.%8 ZAE 131.36 ETE 175,70 ZAC 155.05 ETC 47.98 CLP 26.46
PLANETOCENTRIC CONIC

C3 220.98% vHL 14.866 OLA 12.42 RAL 149,36 RAD 6571.3 VEL 18.3501 PTH 3,04 VHP 24.677 0PA  27.58 RAP 104,79 ECC 4.6369
LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC

90.00 6 16 9 3144.20 -26.18 106.80 55,72 80.44 7 83 2544.2 -27.83% 98.29
90.00 21 26 37 4996.22 22.6% 219.35 44,24 72.54 22 49 54 4396.2 2n.ns 211.64
100.00 7 43 52 2861.31 -28.5%0 86.32 56.04 80.56 8 31 33 2261.3 -29.50 77.66
100.00 22 41 36 4754.35 24.0 200.99 43,66 72.04 24 0% 4154.3 21.62 193.22
110.00 9 629 2602.77 -33.08 67.56 56.92 80.83 9 49 52 2002 .8 -33.99 58 .44
110.00 23 3 27 4585.65 28.70 186.53 42.00 10.59 24 51 53 3985.7 25.79 178.4%6
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE .9431 TRA-2.5684 TC3 -.1695 BAU .5014 SGT 1189.0 SR 508.3 SGC3 39.0 ST 474.2 SR 450.9 SS 437.8
RDE-1.1543 RRA -.6203 RC3 .0078 FAV .01091 RRT 1237 RRF -.1168 RTF -,7488 CRT -.6519 CRS -.7050 (ST .9961}
FDE -.4321 FRA 1.0139 F(C3 -.0427 BSP 3207 568 1293.1 R23 -.0040 RY3 -.7492 LSA 730.2 MSA 293.9 SSA 16.0
BOE 1.490% BRA 2.6422 BC) .1697 FsP -90 561 1191.0 562 503.6 THA J.69 ELl  594.9 EL2 272.5 ALF 137.21
LAUNCH DATE APR 14 1967 FLIGHT TIME 90.00 ARRI{VAL DATE JuL 13 1367
HELIOCENTRIC CONIC CISTANCE 175.233
RL 150,04 LAL .00 LOL 203.37 VL 19.951 GAL 25.69 AZL 90.26 HCA 56,68 SMA 96,80 ECC .65844 INC .2595 VI 29.698
RP 1NB.67 LAP -.22 LOP 260.0% VP 32.134 GAP -40.68 AZP 90.14 TAL 164.52 TAP 221.20 RCA 33.06 APO 16N.54 v2 34.872
RC 79.24) L -.33 ¢pP 3.38 ZAL 55.14 ZAP 25.33 ETS 190.16 ZAE 131.68 ETE 175,12 7AC 153.6%5 €7C 45.35 (LP 25.11

PLANETOCENTRIC CONIC
€3 203.797 VML 14.276 OLA 11.79 RAL 150.28 RAD 6571.1 VEL 18.031 PTH 3.01 vHP 23.810 OPA 27.58 RAP 106.86 ECC 4.3540

LNCH AZMTH  LNCH TIME L-] TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.n0 6 25 10 3110.73 -27.14 104,42 55.46 81.5%9 T 2510.7 -2R8.02 95.86
90.00 21 24 57 $005.50 22.84 219.96 44,47 72.79 22 48 23 4405.5 2n.27 212.23
100,00 7 52 29 2829.10 -28.83 83.99 55.74 81.75 8 39 39 2229.1 -29.67 75.28
100.00 22 40 19 4762.37 24.47 201.52 43.91 72.28 23 59 4 4162.4 21.82 193.73
110.00 9 14 16 2573.22 -33.37 65.31 56.49 82.13 9 57 9 1973.2 -34.10 56.14
110.00 23 35 2 4591.00 28 .82 186.90 42.29 0,77 24 51 33 3991.0 25.93 178.91

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE .9562 TRA-2.5929 TC3 -.1784 BAU 4867 SGT 1239.7 SGR  510.2 $G3 4.9 ST 499.2 SR 449.8 S5 4%58.0

ROE-1.10%0 RRA -.611% RC3 ,0096 FaAu .01101 RRT .1303 RRF -.1238 RTF -.7619 CRT -.6511 CRS -.7078 (ST .9358

FDE -.4526 FRA 1,0461 FC3 -.,0468 B85P 3389 SGB 1340.6 R23 -.0048 R13 -.7623 LSA 756.9 MSA 296.9 S5 16.2

BDE 1.4612 BRA 2,6640 B(3 ,1786 fFsP -98 SG1 1241.8 562 505.0 THA 3.68 EL] 611.4 EL2 278.7 ALF 139.55

LAUNCH CATE APR 14 1967 FLIGHT TIME $2.00 ARRIVAL DATE JUL 15 1967
HELTOCENTRIC CONIC OISTANCE }81.283

RL 150.04 LAL .00 LOL 203.37 VL 20.448 CAL 24.64 AZL 90.47 HCA 59.85 SMA 98,24 ECC .63%22 INC .4676 vI 29.698
RP  10R.70 LAP - .40 LOP 263.22 VP 33,028 GAP -39.04 AZP 90.23 TAL 163.62 TAP 223.48 RCA 35.83 APO 160.64 v2 34.862
RC 76.944 GL -.63 GP 3,80 ZAL S54.12 ZAP 24,03 ETS 190.83 ZAE 132.0R ETE 174.49 ZAC 152.18 ETC 42.99 CLP 23.79
PLANETOCENTRIC CONIC

C3 187.957 vHL 13,710 DLA 11.14 RAL 151.15 RAD 6571.0 VEL 17.586 PTH 2.97 VHP 22.968 DPA 27.57 RAP 108.94 ECC 4.0933
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 33 58 3076.60 -27.45 101,97 5$5.07 83.18 72515 2476.6 -28.,17 93.38
90.00 2123 5 8014.29 23.02 220.54 44,63 73.035 22 46 39 4414.3 20,48 212.79
100.00 8 0 5% 27196.20 -29.13 81.59 55.31 82.98 B 47 3 2196.2 -29.80 T2.84
100.00 22 38 49 4769.92 24.63 202.03 44.08 72.5%0 23 58 19 4169.9 22.00 194.22
110,00 g 21 9 2542.96 -33.63 62.98 55.94 83.49 10 4 14 1943.0 -34.,17 $3.78
110.00 23 34 23 4%95.92 28.93 187.24 42.49 70.95 24 50 59 3995.9 26.06 179.24
CIFFERENT 1AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .9691 TRA-2.6160 TC3 -.1872 BAU .4713 SGT 1292.0 SGR  %11.4 SG3 44.9 ST  525.4 SR 448.0 SS  478.9
ROE-1.0560 RRA -.6019 RC3 .0116 FAU 01113 RRT 1372 RRF +.1312 RTF -.7746 CRT -.6503 CRS -.7103 (ST ,9956
FOE -.4739 FRA 1.0790 FC3 -.0513 8sP 3580 56O 1389.5 R2) -.0058 R13 -.7749 LSA TAS5.1 M5A 299.2 S$SA 16.4
BOE 1.4333 BRA 2.6844 BC3 .1876 FSP  -106 SGI 1294.2 SG2 505.7 THA 3,67 ELI 629.3 EL2 284.2 ALF 141.91
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JPL T™M 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3, 1967

LAUNCH OCATE APR 14 1967

HELIOCENTRIC CONIC

RL 150,04 LAL -.0n LoL 203,37

RP 108,73 LAP  -.%9 LOP 266.39

RC 74.673 GL .96 (P 3.63

PLANETOCENTRIC CONIC

C3 173,357 vHL 13,167 OLA 10.49

LNCH AZMTH  LNCH TIME -] TIME
90.00 6 42 35 3041.75
90.00 21 20 59 5022.64
tno.on a 9 9 2762.57
100.00 22 31 6 4177.0%
110.00 9 29 14 25%11.95%
110.00 23 33 30 4600.44

OIFFERENTIAL CORRECTIONS
TOE .9817 TRA-2.,6375 T1C3 -.1960
ROE-1.007% RRA -.5915% RC3 .0139
FOE -.4959 FRA 1.1127 FCY -.05%63
B0E 1.4068 8RA 2.7030 BC3 .1964
LAUNCH ODATE APR 14 1967
HELIOCENTRIC CONIC
AL 150.04 AL -.00 LOL 203,37
RP 108.76 LAP  -.T77 LOP 269.5%6
RC 72.433 6L -1.32 P 3.1
PLANETOCENTRIC CONIC
C3 159.904 vHL 12,645 DLA 9.83
LNCH AZMTH LNCH TIME (-] TIME
90.00 6 51 1 3006.18%
90.00 21 18 40 3030.60
100.00 8 17 12 2728.18
100.00 22 3% 10 4783 .80
110.00 9 3628 2480.1%
110.00 23 32 24 4604 .60
DIFFERENTIAL CORRECTIONS
TOE .9891 TRA-2,6624 TC3 -,20%8
ROE -.9596 RRA -.5805 RC3 .0164
FOE -.5180 FRA 1.1482 FCY -,0618
BOE 1.3781 BRA 2.7249 BC3 .2064

LAUNCH CATE APR 14 1967
HELCITOCENTRIC CONIC
RL 150,04 (AL -.nn
RP INA.T9 LAP -.96
RC 10,227 G -1.m
PLANETOCENTRIC CONIC
C3 147,511 vHL 12.145
LNCH AZMTH  LNCH TIME
9N .nn 6 59 17
90.00 21 16 6
100.00 A 2% 6
10n.00 22 32 58
110.00 9 43 ¥
110.00 23 3 2
CIFFERENT] AL CORRECTIONS
TOE .9860 TRA-2.69%6 7(C3
ROE -.9124 RRA -.%693 RCY
FOE -.5395 FRA 1.186]1 F(3
BOE 1.3434 BRA 2.7550 BC3

Lot 2N3.37
LOP 272.73
(14 3.93

CLa 3.1%
L-1 TIME
2969.7%
5038 .24
2692.97
4790.2%
2447.53
4608 .45

-.21R3
L0193
-.0675
L2191
LAUNCH CATE APR 14 1967
HELTOCENTRIC CONIC
RL 150.04 LAL
RP  108.8) LAP -1.13
RC 68,060 6L -2.11
PLANE TOCENTRIC CONIC
C3 136.104 vHL 11,666
LNCH AZMTH  LNCH TIME
30.00 T T 24
90.00 21 1317
100.00 8 32 %0
100.00 22 3 %
110.00 9 50 26
110.00 23 29 2%
CIFFERENTIAL CORRECTIONS
TOE .9492 TRA-2.,7607 TC3 -.2410
ROE -.B666 RRA -.5%84 RC3Y ,0223
FOE -.5%568 FRA 1.2305 FC3 -.0723
B0E 1.2853 BRA 2.8166 8CY .2420

-.00 203.37
275.89

4.10

LoL
LOP
(14

DLA  8.46
L-1 TIME
2932.51
5045.65%
2636.92
4796.47
2414 .08
4612.08

2n.916
33.310
55.15

viL
vP
ZAL

RAL 151.96
INJ LAT
-27.73

23.18
-29.38
24.77
-33.84
29.03

B8Au
Fau
asP
FspP

L4553
.a1127
3796
-116

vL 21,399
vP 33,580
ZAL 9%2.2

RAL 152.73
INJ LAT
-27.95

23.34
-29.5%9
24,91
-34.04
29.13

BAU  .4413
Fau .01144
-114 3909
FsP -12%

21,776
33.839
51.32

vt
ve
7AL

RAL 153.44
INJ LAT
-28.13

23.48
-29.7%
25.04
-34.12
29.21

8au
FayU
8spP
Fsf

.4322
.01150
3797
-131

22.170
34.086
50.47

vL
vP
ZAL

RAL 134.11
INJ LAT
-28.2%

23.62
-29.85
25,16
-34.18
29.29

8au
FAu
[:114
FspP

L4404
.01137
2896
-128

FLIGHT TIME 94,00

CISTANCE 1A7.412

CAL 23.64 AZL 90,66 HCA 63.02 SMA 93.67
CAP -37.46 AZP 90,30 TAL 162.75 TAP 225.77
ZAP  22.75 ETS 191.%9 ZAE 132.54 ETE 173.80
RAC 6870.9 VEL 17,166 PTH 2,94 VHP 22.149
INJ LONG INJ RT ASC [NJ AZMTH INJ TIME
99,46 54.57 84.0} T 33 17
221.10 44,69 73.27 22 44 42
79.12 54.77 R4.25 8 %% 12
202.%1 44,16 T2.72 23 56 43
60,59 $5.26 84,89 1011 6
187,55 42,60 T1.11 24 50 1)
MID-COURSE EXECUTION ACCURACY
SCT 1345.8 SGR 511.9 SC3  48.2
RRT .1443 RRF -.1391 RTF -.7A67
SGB 1439.9 R2Y -.0070 R13 -.7871
SC1 1348.2 SG2 505.7 THA  3.66

FLIGHT TIME 96.00

CISTANCE 193.617
CAL 22.68 AZL 90,85 NCA

RAD 6570.7 VEL 16.770 PTH

INJ LONG  INJ RT ASC  INJ AZMTH  INJ TIME
96.88 53,96 85.28 T 41 7
221.63 44.68 73.49 22 42 31
76.58 54,11 A5.57 9 240
202.97 44,16 72.92 23 54 54
58.12 54,47 A6,34 10 17 48
187.84 42.63 71.26 24 49 8
MID-COURSE EXECUTION ACCURA(CY
SGT 1403.8 8GR 511.9 SG3 51.7

RRT .1%3% RRF -, 1482 RTF -.7978
SGB 1494.2 R2Y -.0076 R13 -.7982
SCi 1406.3 502 504.9 THA 3.68
FLIGHT TIME 38,00
CISTANCE 199.890
GAL 21.78 AZL 91.02 WHCA 69.36 SMA 1072.49
GAP -34.49 AZP 90.36 TAL 161.04 TAP 230,40
ZAP 2N.24 ETS 193.48 ZAE 133.69 ETE 172.2)
RAC 6570.,6 VEL 16.396 PTH 2.86 vHP 20,581}
INJ LONG  INJ RT ASC  INJ AZMTH  INJ TIME
94.23 53.23 86.6N 7 48 46
222.15 44,58 3.7 22 40 5
73,98 53.33 86.93 9 959
203,40 44.07 73.11 23 52 49
55.58 53.57 87,84 tn 24 19
188.11 42.57 T1.40 24 47 50
MID-COURSE EXECUTION ACCURACY
SGT 1468.5 SGR  511.3 563 56,5
RRT .1668 RRF -.1592 RTF -.8070
SG8 1555.0 R23 -.0068 R13 -.8074
561 1471.3 S62 503.2 THA 3.77
FLIGHT TIME 100,00
CISTANCE 206.230
CAL  20.91 AZL 91.19 HMCA 72,53 SWA 1N3.88
GAP -33.09 AZP 90.36 TAL 160.22 TAP 232.74
ZAP 19.02 E7S 194.67 ZAE 134,38 ETE 171.34
RAD 6570.5 VEL 16.045 PTH 2.83 VHP 19.830
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
91.51 52.39 A7.96 7 5 16
222.64 44,40 73.92 22 37 23
T1.30 52.45 88.34 917 7
203.82 43,90 73.30 23 50 28
52.96 52.55 89.39 10 30 40
188.36 42.43 71.53 24 46 17

MID-COURSE EXECUTION ACCURACY

SGT 1593.2 SUR  310.6 SG3 59.6
RRT .1921 RRF -.1753 RTF -.8115
SGB 1635.0 R23 -.0014 R13 -.A117
SG1 1556.7 562 500.0 THa 4.03

80

66.19 SMA 101,09
CAP -35.95 AZP 90.34 TAL 161.89 TAP 228.08
TAP 231.49 ET7S 192.46 ZAE 133.07 ETE 173.75

2.90 vrP 21.3%3

ARR[VAL CATE JuL IT 1367

29.698
34.853
22.47

ECC
RCA
ZaC

.61247
3n.62
150.66

INC . 6624
APC 160,71
£E1C 40,86

vi
v2
e

oPa 27,54

PO (ST TimM
2441 .8
4422.6
2162.6
arr.o

RAP 111.04
INJ 2 LAT
-28.27
20,67
-29.87
22.117

ECC
INJ

3.8530
2 LONG
90.83
213.33
M. 38
194 .68
1911.9 -34.18 51.36
4000 .4 26.18 119.53
ORBIT DETERMINATION ACCURACY
ST 552.6 SR 445.4 $5 8NN .5
CRT -.6493 CRS -.7125 CST .9953
LSA B14.6 MSA 300.8 SS5A 16.5
EL] 648.4 EL2 2B8.7 ALF 144.25
ARRIVAL DATE

JUL 19 1967

(144
RCA
ZAC

.59022 INC .R462
41,42 APO 160.75
149.08 ETC 38.93

29.698
34.844
21.17

vi
cLe

DPA  27.49 RAP 113,15
PO CST TIM INJ 2 LAT
2406.2 -28.31
4430.6 20,85
2128.2 -29.89
4183.8 22.34
1880.1 -34.14
4004.6 26.29 179.
ORBIT DETERMINATION ACCURA(CY
ST 579.6 SR 442.1 S5 522.5
CRT -.6457 CRS -.7137 CST  .9947
LSA B44.2 MSA  302.5 554 16.6
EL1 667.5 EL2 293.2 ALF 146.5%0

ECC
INy

3.6316
2 LONG

ARRIVAL CATE JuL 21 1367

INC 1.0214
APO 160.76
£€7¢ 37.20

23.698
34.835
19.87

vl
v2
P

ECC
RCA
TAL

.56853
44,22
147 .46

OPA 27,43
PO (ST TIM
2369.8
4438.2
2093.0
4190.2
1R47.5 -34.05
40N8 .4 26.33 180.06
ORBIT DETERMINATION ACCURACY
ST 64,9 SR 438.1 SS 544.3
CRT ~-.6366 CRS -.7133 (ST .9337
LSA B872.2 M54 305.) 554 16.9
ELY 6R4.7 EL2 298.5 ALF 148 .64

RAP 115.27
INJ 2 (AT
-28.30
21.03
-29.86
22.49

ECC 3.4277
INJ 2 LONG
#5.57
214,33
65.17
19%.53
46.33

ARRIVAL CATE JuL 23 1967

54744
47.01
145.80

v]
v2
LpP

29.698
34,827
18.59

ECC
RCA
ZaC

INC
APO
ETC

1.18R92
160.75
35.62

OPA 27,35
PO CST TIM
2332.5
4445,6
2056.9
4196.5
1A14.1 -33.83 43.73
4012.1 26.49 180,30
ORBIT DETERMINATION ACCURACY
ST 621.9 SR 433.7 55 564 .1
CRT -.6N90 (RS -.TNRY (ST .99N4
LSA B91.6 M5A 3]12.6 SSA 17.4
ELY  692.3 EL2 3N9.0 ALF 150.5R

RAP 117.40
INJ 2 LAT
-28.23
21.19
-29.7¢6
22.63

€CC
INJ

3.2399
2 LONG
82 .88
214.81
62.50
195.94



JPL TM 33-99 EARTH—VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE APR 14 1967 FLIGHT TIWE 102.00 ARRIVAL CATE JUL 25 1967
HELTOCENTRIC CONIC CISTANCE 212.616
RL  150.04 LAL  -.00 LOL 2N3.37 Vi 22.%4¢ CAL 20.08 A7L 91.35 WCA 75,63 SMA 105.25 ECC .52631 INC 1.3513 vi 29.698

RP 10A.83 LAP -1.31 LOP 279.06 VP 34,321 GAP -31.74 AZP 90.33 TAL 159,42 TAP 235,11 RCA 43,79 APO 160.7t v2 34.820
RC 65.936 GL -2.55 GP 4.28 ZAL 49.68 ZAP 17,82 E75 196.08 ZAE 135.16 €TE 170.35 ZAC 144.11 ETC 34.20 CLP 17.31
PLANE TOCENTRIC CONIC

C3 125.551 VML 11,205 OLA 7.76 RAL 154.71 RAD 6570.3 VEL 15.713 PTH 2.79 VHP 19.0939 DPA 27.26 RAP 119.%2 ECC 3.0662

LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG
30.00 T 18 20 2894.37 -28,31 88.72 51,43 89,36 & 3 34 2294 .4 -2R.10 80.06
90.00 21 10 11 50%2.76 23.76 223.12 44.13 T4.12 22 34 24 4452.8 21.35 215.28
100.00 A 40 24 2619.97 -29.89 68,56 51.44 89,78 9 24 4 2020.0 -29.60 $9.76
100.00 22 27 417 4802.39 25.28 204,23 43,65 73.49 23 47 50 4202 .4 z2z2.11 196.32
110.00 9 57 10 23719.72 -34.17 50.28 51.41 90.97 10 36 50 1779.7 -33.66 41.07
110.00 23 21 3 4615.40 29.36 188 .60 42.20 71.65 24 44 26 4015.4 26.57 180,52
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.00556 TRA-2,6788 TC3 -.2198 BAU .3716 SGT 1563.7 SGR  507.2 SG3 64.0 ST 680.9 SR 426.6 S5 597.4
RCOE -.B178 RRA -.5439 RCY .0267 Fau .01229 RRT .1675 RRF -.31737 RTF -.R344 CRT -.6570 CRS -.T7214 CST .9953
FOE -.5975 FRA 1.2540 FC3 -.0847 BSP 5462 SGB 1643.9 R23 -.,0184 R13 -.8349 LSA 956.2 MSA 296.5 SSA 16.7
BOE 1.3354 BRA 2,7335 BC3 .2214 FsSP -172 SG1 1566.3 562 499.2 THA 3.46 ELY 748.3 EL2 292.6 ALF 153.21
LAUNCH DATE APR 14 1967 FLIGHT TIME 104.00 ARRIVAL CATE JuL 27 1967
HELIOCENTRIC CONIC DISTANCE 219.063
RL 150,04 LAL -.00 LOL 203.37 VL 22.892 GAL 19.29 AZL .91.51 HCA T8.85 SMA 106.59 ECC .507N6 INC 1.5088 V1 29.698

RP  108.85 LAP ~-1.48 LOP 282.22 VP 34.545 GAP -30.45 AZP 90.29 TAL 158.64 TAP 237.43 RCA 52.54 APO 160.64 v2 34.813
RC 63.861 GL -3.03 GP 4,48 ZAL 48,92 ZAP 16.64 ETS 197,74 ZAE 136,02 ETE 169.26 ZAC 142.39 ETC 32.91 (LP 1€.04
PLANETOCENTRIC CONIC

C3 119,871 VHL 10,764 DOLA 7.03 RAL 155,27 RAD 6570,2 VEL 15.402 PTH  2.75 VHP 18,330 OPA 27.15 RAP 121.66 E€CC 2.90639
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7T 2310 2855.31 -28.3) 85.87 50.37 90.79 B 10 45 2255.3 -27.90 r1.22
90.00 21 6 47 50%9.89 23.89 223.60 43,79 74,33 22 31 7 4459.9 21.51 215.74
100.00 8 47 %2 2%82.10 -29.87 65,74 50.34 91.26 3 30 54 1982.1 -29.37 56.97
100.00 22 24 46 4808.32 25.39 204.63 43,32 73.67 23 44 54 4208.9% 22.91 196.71
110.00 10 3 48 234447 -34.10 47.53 50.17 92.60 10 42 52 1744.5 -33.36 38.37
110.00 23 23 20 4618.72 29.43 188.83 41.90 177 24 42 18 4018.7 26.66 180,74
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE 1.0%520 TRA-2.7054 TC3 -.2310 8AV 361t SCT. 1632.8 SGR  504.7 SG3 68.7 ST Mmg.4 SR 419.9 SS 622.1
ROE -.7723 RRA -.5317 RC3 .0308 FAU .01246 RRT .1827 RRF -.1874 RTF -.B423 CRT -.6479 CRS -.72N0 (ST .3944
FOE -.6225 FRA 1.2957 FC3 -.0931 8sP 5403 $68 1709.1 R23 -.0182 R} -.B428 LSA 9R9.0 MSA 296.9 5S4 16.9
B80€ 1.3050 8RA 2.7572 B8C3 .2331 FSP -182 SG1 1635.7 502 495.3 THA 3.56 ELt  T69.P EL2 294.7 ALF 155.13
LAUNCH OATE APR 14 1967 FLIGHT TIME 106.00 ARRIVAL CATE JUL 29 1367
HELIOCENTRIC CONIC OISTANCE 225.560
RL 150,04 LAL -.00 LOL 203.37 VL 23.222 GAL 18.53 AZL 91.66 HCA 82.02 SMA 107.9] ECC .4BT7A6 INC 1.6628 VI 29.698

RP IMNA.87 LAP -1.6% LOP 2R5.38 VP 34,759 CAP -29.20 AZP 90.23 TAL 157.88 TAP 239.89 RCA 55.27 APO 160.36 v2 34.807
RC 61.839 6L -3.54 GP 4.7 ZAL 48.21 ZAP 15.49 ETS 199,72 ZAE 136.96 ETE 168.06 ZAC 140.64 ETC 31,74 CLP 14.77
PLANETOCENTRIC CONIC

€3 106.965 VHL 101,342 DLA 6.29 RAL 155.77 RAC 6570.1 VEL 15.110 PTM 2.72 VHP 171,701 OPA 27.04 RAP 123.80 ECC 2.76N4
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INJ LONG & RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 30 53 2815%.27 -28.23 82.94 49.22 92.25% 8 17 49 2215.3 -27.62 74.33
90,00 21 3 9 %067.0% 24,02 224.09 43.37 74.54 22 21 32 4467.1 21.67 216.21
100.00 8 55 13 2543.28 -29.17 62.86 49.14 92.78 9 37 36 1943.3 -29.07 54,12
100,00 22 21 26 4814.29 25%.50 205.04 42.91 73.86 23 4) 40 4214.3 23.04 197.10
110.00 10 10 18 2308.30 -33.9% 44,72 48 .84 94,26 10 48 46 1708.3 -32.99 35.61
110.00 23 22 S0 4622.03 29.50 189.06 41.9%2 71.89 24 39 52 4022.0 26.74 180.96
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT ODETERMINATION ACCURACY
TOE 1.0474 TRA-2.7306 TC3 -.2425 BAU .3504 SGT 1704.2 SGR 501.6 563 73.9 ST 73R.5 SR 412.2 sS 647.8
ROE -.7274 RRA -,519% RC3 .035%4 FAU .0126% RRT .1989 RRF -.,2022 RTF -.849R CRT -.6379 CRS -.7182 CST .9934
FDE -.6489 FRA 1.3392 FC3 ~-.1024 BSP 53453 SGB 1776.% R23 -.0183 R13 -.8502 LSA 1023.0 MSA 296.8 S$SA 17.1
BDE 1.2752 BRA 2.779% BC3 .2451 F5SP -193 SG1 1707.4 SC2 490.6 THA 3.65% EL1  792.3 EL2 295%5.9 ALF 157.01
LAUNCH DATE APR 14 1367 FLIGHT TIME 108.00 ARRIVAL CATE JuL 31 1967
HELIOCENTRIC CONIC OISTANCE 232.098
RL 150.04 LAL -.00 LOL 203.37 VL 23.533 GA. 17.8) AZL 91.81 HCA 85,18 SMA 109.20 ECC .46932 INC |.B144 vI 29.694

RP  108.89 LAP -1.81 LOP 2R88.54 VP 34,962 CAP -27.99 AZP 90.15 TAL 157.15 TAP 242.32 RCA 57,95 APQ 160.46 V2 34,802
RC 39.876 GL -4.09 GP 4,94 ZAL 47.58 ZAP 14,37 ETS 202.10 TAE 137.99 ETE 166,71 ZAC 138.86 ETC 3N.67 CLf 13.31
PLANETOCENTRIC CONIC

€3 98.772 vHL  9.938 DiLA 5,52 RAL 156.22 RAD 6369.9 VEL 14.836 PTH 2.68 VHP 17,032 OPA 26.92 RAP 125.93 ECC 2.6255
LNCH AZMTH LNCH TIME -] TIME INJ LAT INJ LONG INJ RY ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 TN 2774.23 -28.09 79.9% 47,96 93.75 8 24 45 2174.2 -27.27 71.37
90.00 20 39 1 074,37 24.15 224.58 42.88 74,75 22 23 3 4474 .4 21.83 216.68
100.00 9 228 250%.45 -29.61 59.91 47,84 94.32 9 44 12 1903.4 -28.69 51.22
100.00 22 1T 48 4820.38 25.62 205,45 42,43 74.05 23 38 4220.4 23.18 197.5n
110.00 10 316 43 2271.16 -33.72 41.84 47.41 95,95 10 54 33 1671.2 -32.5) 32.81
110.00 2y 20 1 4625.44 29.57 189.30 43.07 12.02 24 31 7 4025.4 26.83 181.19
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
(TOE 1.0373 TRA-2,7386 TC3 -,2480 B8AU .3318 SGT 1769.3 8GR  497.7 SG3 79.4 ST 773.4 SR 403.4 SS €76.1
RDE -.6828 RRA -.50T0 RC3 .0407 fAu .01298 RRT .2112 RRF -.2167 RTF -.B5R8 CRT ~.6348 (RS -.T176 (ST .9931
FOE -.6793 FRA 1.3821 F(3 -.1138 8sf 5650 $GB 1838.0 R23 -.0210 R13 -.8593 LSA 1063.7 MSA 293.7 S$SA 171
80E 1.25%86 BRA 2.78%1 BC3 .2513 FSP -210 SGI 1772.7 SG2 485.6 THA 3. 68 ELY AR21.5 EL2 293.5 ALF 15R.A6
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH CATE APR 14 1967 FLIGHT TIME 110.00 ARRIVAL CATE AUG 2 1967
HELIOCENTRIC CONIC CISTANCE 238.676
RL 150.04 LAL .00 LOL 2N3.37 yL  23.82% CAL 17.11 AZL 91.96 HCA B8.34 SMA 110.46 ECC .45145 INC 1.9646 VI 29.698

RP  JOR.90 LAP -1.96 LOP 291.71 vP 35,155 GAP -26.83 AZP 90.06 TAL 156.44 TAP 244,78 RCA 61,59 APO 160.33 v2 34.797
RC 537.979 L -4.69 (P 5.20 ZAL 46,95 ZAP 13,29 E7S 204.37 TAE 139.)1 ETE 165.20 2AC 137.07 €7C 29.70 CLP 12.25
PLANETOCENTRIC CONIC

C3 31.248 vHL 9.%52 CLaA 4.73 RAL 156.61 RAC 6%69.8 VEL 14.88]1 PTH 2.64 vHP 16.382 CPA 26.80 RAP 128.07 €CC 2.5017

ULNCH AZMTH  LNCH TIME L-1 TIME INJ AT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONGC
9N .10 7 46 4 2732.1) -27.86 16.89 46.62 95.27 8 31 36 2132.1 -26.84 68.37
90.00 20 34 38 5082.00 24.25 225.10 42.32 74,98 22 1917 4482.0 21.99 217.18
100.0n 9 9 38 2462.%9 -29.36 56,90 46,46 95.89 9 50 43 1862.6 -28.23 48.27
100.00 22 13 42 4826.77 25.74 205.89 41.88 74.25 23 M 9 4226.8 23.3) 197.92
110,00 in 22 59 2233.04 -33.42 38.91 45.89 97.66 11 012 1633.0 -32.00 29.96
1n.nn 23 16 51 4629.08 29.65 189.56 40.5% r2.15% 24 34 O 4029 .1 26.92 181.43

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 3.N598 TRA-2.7517 1(3 -.2556 B8AU .3169 S(T 1839.9 SGR 493.4 503 85.5 ST 806.9 SR 393.5 ss T04.9

RCE -.6389 RRA -.4949 R(I .0464 FAU .01328 RRT ,2274 RRF -.2338 RTF -.B664 CRT -.6275 CRS -.T7154 (ST .9924

FCE -.71N3 FRA 1.428) F(C3 -.1260 8SP 5792 SGB 1904.9 R23 -.0231 R13 -.8669 LSA 1103.6 MSA 291.1 S54 17.3%

BOE 1.237% BRA 2.7958 BC3 .2%98 FsP -226 SG1 1843,6 SG2 479.5 THA 3. 74 €LY B49.2 ELZ2 291.]1 ALF 160,62

LAUNCH DATE APR 14 1967 FLICGHT TIME 112.00 ARRIVAL OATE AUG 4 1967
HELIOCENTRIC CONIC OISTANCE 249%.289
RL  150.04 LAL -.00 LOL 203,37 vi 24.101 GAL 16,45 AZL 92.11 HCA 91.50 SMA 111.69 ECC .43426 INC 2.1143 v 29.698

RP  10R .92 LAP -2.11 LOP 294.87 vP 35,338 GAP -25.70 AZP 89.94 TAL 155,76 TAP 247.25 RCA 63.19 APO 160.19 ¥v2 34,793
RC 96.1%4 GL -5.33 GP $.49 ZAL 46,39 TAP 12.26 ETS 208.47 ZAE 140,31 ETE 163.%1 ZAC 13%.2% E7C 28.82 CLP 10.98
PLANETOCENTRIC CONIC

€3 A4.340 vHL 9.184 OLA 3.91 RAL 156,95 RAD 6569.7 VEL 14,342 PTH 2,61 vHP 15,751 OPA 26.67 RAP 130.2) ECC 2.3880
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 7 43 34 2688.9) -27.5% 13.76 45.20 96.80 8 38 23 2088 .9 -26.33 65.31
90.00 20 49 45 5090.09 24.43 225.63 41.70 15.22 22 14 3% 4490.1 22.16 217,71
100.00 9 16 43 2420.65 -29.03 53.82 44.99 97.47 9 57 § 1820.7 -27.69 45.28
100.00- 22 9 16 4833.60 25.86 206.36 41.27 74,46 23 29 %0 4233.6 23.48 198.37
110.00 10 29 1} 2193.92 -33.02 38.92 44.30 99.38 11 5 45 1593.9 -31.37 27.08
110.00 23 13 19 4633.10 29.73 189.84 39.96 72.30 24 30 32 4033.1 21.02 181.70
OIFFERENTJAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0673 TRA-2.7572 ¥C3 -.2599 BAV .2991 SGT 1908.9 SGR 488.6 S(3 92.0 sT7 843.3 SR 382.4 ss 735.8
ROE -.5955 RRA -.4832 RCY 0529 FAU .01367 RRT ,2436 RRF -.2523 RTF -.8744 CRT -.,6218 CRS -.7130 CsT .9920
FOE -.7444 FRA 1.4752 FC3 -.1403 B3P 6071 S$G8 1970.5 R23 -.0262 R13 - .8749 LSA 1147.2 MSA 287.1 854 17.3
BOE 1.2222 BRA 2.7992 B(3 .2632 FSP  -246 SG1 1912.9 502 472.9 THA 3.80 EL] BBO.4 EL2 286.9 ALF 162.31
LAUNCH DATE  APR 14 1967 FLIGHT TIME 114,00 ARRIVAL DATE AUG 6 1967
HELTOCENTRIC CONIC CISTANCE 251.932
RL 150,04 LAL -,00 LOL 203.37 VL 24.360 GAL 15.81 AZL 92.26 HCA 94,66 SMA 112.88 ECC .41775 INC 2.2643 V1 29.698

RP  108.93 LAP -2.26 LOP 298.03 VP 135.512 (AP -24,62 AZP 83,82 TAL 155.10 TAP 249.76 RCA 65.73 APO 160.04 v2 34.790
RC  54.407 GL -6.02 GP 5,81 ZAL 45,89 ZAP 11.30 ETS 212.74 ZAE 141.%9 ETE 161.59 ZAC 133.42 ETC 28.01 CLP 9.71
PLANETOCENTRIC CONIC

€3 78.006 vHL B8.832 OLA 3.06 RAL 157,22 RAD 6569.5 VEL 14.119 PTH 2.57 VvHP 15,139 OPA 26.5% RAP 132.34 ECC 2.2838
LNCH ATMTH  UNCH TIME L-J TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ JIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 8 1 2 2644 .58 -27.16 10,58 43,70 98,35 8 45 7 2044.6 -2%.12 62.21
90,00 20 44 29  5098.84 24.58 226.2% 41.01 75.48 22 9 28 4498 .8 22.35 218.29
100.00 9 23 49 2317.61 -28.61 50.69 43,49 99.07 10 3 26 1777.6 -21.06 42.23
100.00 22 4 24 4841 .04 26.00 206.87 40.5%9 74.70 23 2% & 4241.0 23.64 198.686
110.00 10 35 20 2153.76 -32.53 32.89 42,64 101.12 11 11 14 1553.8 -30.66 24.17
110.00 23 9 22 4637.66 29.83 190.16 39.3 12.47 24 26 40 4037.7 2T.14 182.00
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0744 TRA-2.7608 TC3 -.2632 BAv  .28B18 SGT 1979.5 SGR  483.5 SG3 99.0 ST 8R0O.6 SR 3710.1 ss 768.3
ROE -.5%26 RRA -.4719 RC3 .0601 FAU .D1409 RRT .2619 RRF -.2732 RTF -.8819 CRT -.6149 CRS -.7095 (ST .9915%
FOE -.TAO9 FRA 1,%247 FC3 -,1563 B8SP 6348 868 2037.7 R23 -.0297 R13 -.A82% LSA 1192.7 MSA 2BZ2.5 S5SA 17.4
BOE 1.2081 BRA 2,.8007 B8C3 .2699 FSP -267 SG1 1983,7 SGZ2 465.6 THA 3.R7 EL] 912.8 ELZ 2R1.6 ALF 163.94
LAUNCH CATE APR 14 1967 FLIGHT TIME 116.00 ARRIVAL DATE Au¢ 8 1967
HELIOCENTRIC CONIC DISTANCE 2%8.802
AL 150.04 LAL -.00 LOL 203.37 VL 24.603 GAL 15.20 AZL 92.42 HCA 97,81 SMA 114.04 ECC .40191 INC 2.4157 V1 29.698

RP  108.93 LAP -2.39 LOP 301.19 VP 35,677 GAP -23.57 AZP BR9.67 TAL 154,48 TAP 232,30 RCA 68,21 APO 159.87 v2 34.787
RC 52.748 L -6.76 GP 6.16 ZAL 45.45 ZAP 10.44 ETS 217.93 ZAE 142,95 ETE 159.41 ZAC 131.57 ETC 27.27 (LP A.44
PLANETOCENTRIC CONIC

€3 72.206 v 8.497 DLA  2.17 RAL 157,44 RAO 6569.4 VEL 13.912 PTH 2.54 VHP 14,545 OPA 26.44 RAP 134.48 ECC 2.188)
UNCH AZMTH  LNCH TIME -1 TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

$0.00 8 8 30 2999.04 -26.66 67.34 42,14 99.91 8 51 49 1999.0 -2%.02 59.0%
90.00 20 38 44 5108.43 24.74 226.90 40.26 75,77 22 353 4508 .4 22.54 218.92
100.00 9 30 81 2333.40 -28.09 4a1.% 41.85 100.67 10 9 45 1733.4 -26.33 39.15
100.00 21 %99 4 4849.30 26.14 207.44 39.86 74.97 23 19-54 4249.3 23.82 199.41
110.00 10 41 25 2112.54 -31.9% 29.81 40.92 102.85 11 16 38 1512.% -29.85 21.23
110.00 23 3 0 4642.93 29.93 190,53 38.61 T2.67 24 22 23 4042.9 2r.27 182.35
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0808 TRA-2,762% TC3 -.2653 BAU .2644 8GT 20%1.% SGR 478.2 SG3  106.7 ST  918.7T SR 356.5 SS  802.4
ROE -.5102 RRA -.4613% RC3 .0680 FAU .01454 RRY .2831 RRF -.2969 RTF -.8890 CRT -.,6061 CRS -.704% (ST .9910
FDE -.8200 FRA 1.3769 FC3 -,1743 BSP 6617 868 2106.5% R23 -.033%5 R13 -.8896 LSA 1240.0 MSA 277.3 8SA 17,4
B8DE 1.19%1 BRA 2.A008 BC3 ,2739 FSP  -290 8G) 2056.2 SG2 457.6 TMA 3,97 EL1 946.2 EL2 275.3 ALF 165.51
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JPL TM 33-99 EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 14 1967 FLIGHT TIME 118.00 ARRIVAL CATE AUG 11 1967
HELIOCENTRIC CONIC CISTANCE 265.296
RL 150.04 LAL -.00 LOL 203,37 VL 24.832 CAL 14,62 AZL 92.57 WCA 100.97 SMA 115,16 ECC .38674 INC 2.5694 V] 29.6938

RP 108.94 LAP -2.52 LOP 304.35 VP 35,834 GAP -22.5% AZP 89.51 TAL 153,89 TAP 254.86 RCA TN.62 APO 159.70 v2 34,786
RC 51,183 GL -7.57 P 6.55 ZAL 45.06 ZAP 9.70 ETS 224.22 ZAE 144,36 ETE 156.91 2AC 129.71 ETC 26.61 CLP T.16
PLANETOCENTRIC CONIC

C3} 66.904 vHL 8,179 OLA 1.2% RAL 157.59 RAD 6569.3 VEL 13.721 PTH 2.51 ¥HP 13,970 OPA 26.35 RAP 136.61 ECC 2.1011

LNCH AZMTH {NCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
91.00 816 O 2552.24 -26.07 64,04 40.52 101.46 8 % 32 19%2.2 -24.23 55.85
90.00 20 32 28 5119.12 24.92 227.64 39.47 76.10 21 571 47 4519.1 22.76 219.63
100,00 9 37 5% 2287.99 -27.47 44,27 40.19 102.27 10 16 3 1688.0 -25.%51 36.03
100.00 21 53 14 4858.59 26.31 208.08 39,08 75,27 23 14 13 4258 .6 z24.03 200.03
110.00 10 47 29 20.23 -31.27 26,71 39.15 104.57 11 21 59 1470.2 -28.95 18.27
110.00 23 0 9 4649.13 30.06 190.97 37.86 72.90 24 17 38 4049.1 27.42 182,17

CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURA(CY

TOE 1.0829 TRA-2,7669 T(3 -.268% BAV .2498 SGT 2127.6 SGR  472.9 SGI  115.1 ST 955.9 SR 341.5 S5 837.9

ROE -.4682 RRA -,4521 RC3 0767 FAU .01498 RRT 3083 RRF -,3244 RTF - .R9%2 CRY -.5930 CRS -.6870 C5T .9903

FOE -.8613 FRA 1.633) F(C3 -.1938 BSP 6777 5068 2179.5 R23 -.0374 R13 -.8958 LSA 1287.6 MSA 272.5 SSA 17.5

BOE 1.1798 BRA 2.B035 BC3 .2793 fFsP  -313 5G] 2132.8 5C2 448.8 THA 4,10 EL] 978.9 EL2 268.5 ALF 167.05

LAUNCH DATE APR 14 1967 FLIGHT TImME 320.00 ARRIVAL CATE AUG 12 1967
HELIOCENTRIC CONIC CISTANCE 272.008

RL 150,04 LAL  -.00 LOL 203.37 VL 25.047 GAL 14.06 AZL 92.73 HCA 104.13 SMA 116.24 ECC .37224 INC 2.7263 VI 29.698
RP 108.94 LAP -2,64 LOP 307.52 VP 35,982 CAP -21.57 AZP 89.33 TAL 153.32 TAP 257.45 RCA T72.97 APO 159.51 V2 34.784
RC 49.723 GL  -8.44 GP 6.99 ZAL 44,75 ZAP 9,12 ETS 231.67 ZAE 145.82 ETE 154.N4 2AC 127.83 E1C 26.00 CLP  5.87
PLANETOCENTRIC CONIC

€3 62.063 viL T.878 OLA L27 RAL 157.68 RAD 6569.2 VEL 13.543 PTH  2.48 VHP 13,412 OPA 26.27 RAP 138.74 ECC 2.0214
LNCH ATMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 23 32 2%04.11 -25.38 60.68 38.86 103.00 9 516 1904 .} -23.34 32.61
90.00 20 23 38 5131.13 25.11 228 .46 38.63 76.47 21 %1 9 4531.1 23.00 220.43
100.00 9 43 | 2241.32 -26.76 40.99 38.49 103.8% 10 22 22 1641.3 -24.%9 32.86
100.00 21 46 51 4869.16 26.49 208 .82 38.2% 75.61 23 8 O 4269.2 24.25 200.73
110.00 10 53 33 2026.79 -30.48 23.%7 37,38 106.28 11 27 20 1426.8 -27.95 15.28
110.00 22 54 48 4656.43 30.20 191.49 37.07 73.17 24 12 2% 4056.% 27.60 183.27
OIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0892 TRA-2.7645 TC3 -.2678 BAV .2334 SGT 2201.9 SGR 467.8 SG3  124.1 sT 995.7 SR 324.9 S5 876.1
ROE -.4264 RRA -.4438 RC3 .0862 FAU .015%0 RRT .3359 RRF -.35%2 RTF -.9015 CRT -.5789 (RS -.6873 (ST .9898
FOE -.9071 FRA 1.6913 FC3 -.2162 BSP 1041 SGB 2251.0 R23 -.0423 R13 -.9022 LSA 1339.1 MSA 266.4 SSA 17.5
B0E 1.1697 BRA 2.7999 8C3 .2813 FSP - 340 $G1 2207.7 SG2 439.4 THA 4.25 €L1 1014.6 EL2 260.0 ALF 168,54
LAUNCH OATE APR 14 1967 FLIGHT TIME 122.00 ARRIVAL CAYE AUC 14 1967
HELIOCENTRIC CONIC DISTANCE 278.737

RL  180.04 LAL -.D0 LOL 203.37 vL 25.248 GAL 13,52 AZL 92.89 HCA 107,29 SMA 117.28 ECC .35838 INC 2.8R77 V1 29.638
RP 108.94 LAP -2.76 LOP 310.68 vP 36.122 GAP -20.62 AZP B89.14 TAL 152.79 TAP 260.08 RCA 75.25 APO 159.31 VZ 34.784
RC  48.377 6L -9.37 GP T.48 ZAL 44,50 ZAP  8.76 ETS 240.20 ZAE 147.29 ETE 150.73 ZAC 125.95 €ETC 25.44 CLP  4.37
PLANE TOCENTRIC CONIC

€3 57,654 VWL 7.593 OLA  -.75 RAL 157,70 RAD 6565.0 VEL 13.380 PTH  2.45 VHP 12.872 DPA 26.23 RAP 140.86 ECC 1.9488
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAY INJ LONG INJ RY ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONC

90.00 8 31 1) 2454.98 -24.58 47.28 37.16 104,53 9 12 5 1854 .6 -22.34 49.32
90.00 20 18 10 5144.,76 25.33 229.40 37.76 76.89 21 43 55 4544 .8 23.27 221.34
100.00 9 52 10 2193.31 -25.93 37.66 36.76 105,42 11 28 44 1593.3 -23.5¢ 29.67
100.00 21 39 %2 4881.27 26.69 209.66 37.39 76.01 23 113 4281.3 24,50 201.54
110.00 10 59 37 1982.17 ~-29.5%9 20,40 35.52 107,96 11 32 40 1382.2 -26.85 12.28
110,00 22 48 54  4665.,17 30.37 192.11 36.25 73.51 24 6 39 4065.2 27.82 183.85%
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TCE 1.1006 TRA-2.75%6 TC3 -.2619 BAUu .2182 SGT 2274.3 SGR  463.2 563  134.0 ST 1038.8 SR 306.6 sS 917.3
ROE -.3846 RRA -.4369 RC3 .0968 FAU .01613 RRT .366% RRF -.3899 RTF -,908! CRT -.563] CRS -.6744 (ST .989%
FDE -.9583 FRA 1.7519 FC) -.2422 B3P 7413 808 2321.0 R23 -.0481 R13 -.9089 LSA 1395.4 MSA 259.1 SSA 17.4
BOE 1.1658 BRA 2.7900 BC3 .2793 FSP  -372 SG1 2280.8 SC2 429.7 THA  4.43 EL1 1053.9 EL2 249.7 ALF 170.00
LAUNCH CATE APR 14 1967 FLIGHNT TIME 124.00 ARRIVAL OCATE AUG 16 1967
HELIOCENTRIC CONIC DISTANCE 285.479

RL 150,04 LAL -.00 LOL 203.37 VL 25.437 GAL 13,01 AZL 93.05 HCA 110,44 SMA 118,28 ECC .34518 INC 3.0547 VI 29.698
RP  108.94 LAP -2.86 LOP 313,84 VP 36,254 GAP -19.70 AZP B88.93 TAL 182.29 TAP 262.74 RCA T7.45 APO 1539.11 V2 34.784
RC 47.1%5 6L ~-10.39 6P 8.02 ZAL 44,33 2AP 8,65 ETS 249,49 ZAE 148.74 ETE 146:91 ZAC 124.0% ETC 24.94 CLP 3.26
PLANE TOCENTRIC CONJC

C3 53,649 VML T7.325 OLA -1.82 RAL 157.6% RAD 6568.9 VEL 13.229 PTH  2.42 VHP 12.350 DOPA 26.22 RAP 142.99 ECC 1.8829
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT  INJ LONG INJ RY ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$0.00 8 38 57 2403.58 -23.66 $3.82 35.44 106.03 919 1 1803.5 -21.24 45,99
90 .00 20 10 1 $160.34 2%.56 230.48 36.86 77.39 21 36 1 4560.3 23.57 222.38
100.00 9 59 27 2143.89 -24.99 34.29 5.0 106.96 10 335 11 1543.9 -22.43 26.43
100.00 21 32 12 4895.24 26.92 210.64 36.51 76.48 22 53 48 4295.2 24.79 202 .48
110.00 11 5 43 1936.34 -28.%8 17.21 33.68 109.60 11 38 ) 1336.3 -25.64 9.26
110.00 22 42 24 4675.5% 30.57 192.86 35.41 73.91 24 019 4075.5 28.06 184.56
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.1083 TRA-2.7492 TC3 -.2569 BAV .2000 SGT 23%0.0 3GR  459.6 $S(3 144.8 ST 1080.9 SR 286.6 S5 960.¢
ROE -.3427 RRA -.4317 RC3 .1084 FAU .01674 RRT .4026 RRF - .4297 RTF -.9138 CRT -.5391 CRS -.6556 (ST .9891
FOE-1.0133 FRA 1.8172 FC3 -.2702 8%P 7676 SGB 2394.6 R23 -.0%543 R13 -.9147 LSA 1452.4 MSA 2%2.2 SSA 17.4
60E 1.1600 BRA 2.7829 BC3 .2789 FSP  -405 SG1 2357.6 SG2 419.4 THA 4.6% ELL 1092.4 EL2 238.9 ALF 17].45
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JPL TM 33-99

EARTH-VENUS TRAJ

ECTORIES (VOL. 3, 1967

LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
RL 150,04 LAL
RP 108,94 LAP -2.96
RC 46,068 GL -11.49
PLANE TOCENTRIC CONIC
€3 50.023 vHL 7.073
LNCH AZMTH  LNCH TIME
941,00 B 46 55
90,00 20 1 6
100.00 10 6 53
100.00 21 23 49
110.00 11 11 58
110.00 22 3% 13
OIFFERENTIAL CORRECTIONS
TOE 1.1158 TRA-2.7417 T(3 -.2%06
ROE -.3004 RRA -,428T7 RC3 .1210
FOE-1.0736 FRA §.8868 FC3 -.3010
B0E 1.15%5 BRA 2.7750 BC3 .2783

-.00 LOL 203.37
LOP 317.00

(14 8.6)

OLa -2.36
t-1 TIME
2350.9)
517a.22
2092.96
4911 .41
1889.22
4687.91

LAUNCH OATE APR 14 1967
HELIOCENTRIC CONIC
RL 1%0.04 LAL -.00 LOL 203.37
RP 108.93 LAP -3.05 LOP 320.17
RC 45.12% GL -12.67 GP 9.32
PLANETOCENTRIC CONIC
C3 46,7352 VML 6.838 OLA -4.16
LNCH ATMTH  LNCH TIME L-1 TIME
90.00 8 5% 8 2296.%
90,00 19 51 19 5198.82
100.00 10 14 32 2040.39
100.00 21 14 36 4930.16
'$10.00 11 18 18 1840.73
110.00 22 21 19 4702.%8
OIFFERENTIAL CORRECTIONS
TOE 1.1262 TRA-2.7312 1C3 -.240%
ROE -.2573 RRA -.428) RC3 1348
FOE-1.1408 FRA 1.9604 FC3 -.3353
BOE 1.1552 BMA 2,.7646 BC3  .2737

LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
RL  150.04 LAL
RP 108.93 LAP -3.12
RC 44.335 6L -13.96
PLANETOCENTRIC CONIC
€3 43.818 VAL 6.620
LNCH AZMTH LNCH TIME
90, 9 3
90, 40
100, 22
100. 21 4
110. 24
110, 22 18
OIFFERENTIAL CORRECTIONS
TOE 1.1426 TRA-2.7148 T(C) -.2248
ROE -.2129 RRA -,4303 RC3 1498
FOE-1.2169 FRA 2.0373 FC3 -.3738
BOE 1.1622 BRA 2,7487 BC3 .2701

-.00 LoL 203.37
LOP 323.34

(14 10.10

LA -5.44
L-1 TIME
2240.15
s222.60
1986.03
4991 .96
1790.78
4719.97

LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
AL 150.04 LAL
RP 108.92 LAP -3.19
RC 43.707 6L -15.36
PLANETOCENTRIC CONIC
C3 41,205 wL 6.419
LNCH ATHMTH LNCH TIME
90.00 912 3
90.00 19 28 43
100.00 10 30 4%
100.00 20 53 318
110.00 11 31 34
110.00 22 8 %
OIFFERENTIAL CORRECTIONS
TOE 1.1631 TRA-2.6933 7C3 -.2036
ROE -.1665 RRA -.4358 AC3  ,1663
FOE-1.3031 FRA 2.1178 FC3 -.4167
BOE 1.1750 BRA 2.7285 BCY .2628

-.00 LOL 203.37
LOP 326.50

P 10.99

OLA -6.80
L-1 TInE
2181.63
$2%0.12
1929.68
4977.30
1739.23
4740.52

viL
\14
ZAL

25.614
36.380
44.24

RAL 157.53
INJ LAY
-22.63

25.82
-23.94
27.37
-27.46
30.80

BAv
FAU
asp
FsP

.1861
01739
1912
-440

vL 2%.780
vP 36.498
ZAL 44,24

RAL 157,34
INJ LAT
-21.47

26.11
-22.76
27.45
-26.23
31.07

BAU 1723
FAY D181}
BsP 8169
FsP -478

VL 25.934
vP  36.610
ZAL -44.3)

RAL 157.06
INJ LAT
-20.18

26.42
-21.46
27.76
-24.87
31.37

B8av
FAU
asp
FsP

.1%82
.01892
as23
-523

VL 26.079
Ve 38.718
TAL 44,53

RAL 156,70
INJ LAT
-18.76

26.7%
-20.02
28.09
-23.%
31.70

8av
Fay
BsP
FspP

L1448
.01983
8928
-574

FLIGHT TIME 126.00

CISTANCE 292.230
GAL 12.53 AZL  93.23 MCA 113.60 SMA 119,24
GAP -1B.81 AZP B8B.71 TAL 151.82 TAP 265.42
7AP  B.84 ETS 258,95 ZAE 150.12 ETE 142.50

13.091
RT ASC
33.70
35.94
33.24
35.61

PTH  2.39 VHP 11,845
INJ AZMTH  INJ TIME
107,50 926 6
T7.96 21 27 24
108.46 10 41 46
7T.03 22 4% 40
14.00 31.83 111.20 11 43 27
193.75 34,55 T4.39 23 %3 21
MID-COURSE EXECUTION ACCURACY
SGT 2426.7 SGR 457.7 SG3 156.5
RRT .4437 RRF -.4T747 RYF -,9190
$GB 2469.% R23 -.0614 R13 -,9200
SG) 2435.4 8G2 408.7 THA 4,92

RAD 6568.8 VEL

INJ LONG  INJ
$0.31
231.73
30.88
211,11

FLIGHT TIME 128.00

DISTANCE 298.989

GAL 12.06 AZL 93.4) MCA 116.76 SMA 120.16
GAP -17.94 AZP 88.46 TAL 151.39 TAP 268.15
ZAP  9.34 ETS 267.93 ZAE 151.37 ETE 137.45
RAD 6568.7 VEL 12.966 PTH  2.36 vwP 11.358
INJ LONG  INJ RT ASC INJ AZMTH INJ TIME
46.74 31.97 108.92 9 3328
233.17 35.02 78.63 21 17 %a
er.41 31.48 109.92 10 48 32
213.10 34.70 77.67 22 36 46
10.77 29.99 112.75 11 48 59
194.81 33.69 T4.96 23 45 42

MIO-COURSE EXECUTION ACCURACY

SGT 2502.9 SGR  458.1 SG3 169.2
RRT 4898 RRF -.5247 RTF -.9242
868 2544.5 R23 -.069% R13 -.92%3
8G1 2513.2 862 397.8 THA 5,25

FLIGHT TIME 130.00

DISTANCE 305.752

GAL 11.62 AZL 93,60 HCA 119.92 SMA 121.04
CAP -17.11 AZP B8.20 TAL 150.98 TAP 270.90
ZAP 10,13 ETS 275.92 ZAE 152.42 ETE 131.74
RAD 6568,7 VEL 12,852 PTH 2.34 vHP 10.888
INJ LONG INJ RT ASC INJ AZNTH INJ TIME
43.11 30,24 110.30 9 41 1
234 .84 34.10 79.41 21 1 36
23.90 29.72 111.33 10 55 34
214.64 33.80 18,43 2221 O
1.52 28.16 114.24 11 54 40
196,08 32.85% 75.66 23 37 16
MI0-COURSE EXECUTION ACCURACY
SGT 2576.% SGR 461.8 S63 183.1
RRY .5394 RRF -.5791 RTF -.929%
6B 2617.5 R23 -.0785 RIS -.9307
SG1 2588.7 562 387.0 THA 5.65
FLIGHT TIME 132.00
OISTANMCE 312.517
GAL 11.20 AZL 93.81 MCA 123.07 SMa 121.87

CAP -16.29 AZP 87,92 TAL 150.6) TAP 273.69

ZAP 11.20 €78 282.66 ZAE 153.18 ETE 125.4)
RAD 6568.6 VEL 12.750 PTH 2,32 wHP 10.437

INJ LONG INJ RY ASC INJ AZMTH INJ TIME
39.44 28.54 111.61 949 0
236.79 33.19 80.33 20 % 1)
20.33 28.00 112.67 11 2 54
216.45 32.92 79.33% 22 16 15
4.25 26,37 115,67 12 0 33
197.58 32.02 16.49 23 27 58

MID-COURSE EXECUTION ACCURACY

SCT 2647.3 SGR 4T0.2 $C3 198.2
ART .5932 RRF - .€369 RTF -.9347
SGB 2688.8 R23 -.0882 R13 -.9362
$G1 2662.3 SG2 376.5 THA  6.14
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ARRIVAL OATE AUG 18 1967

vt
ve
e

29.698
J4.7RS
1.93

.33260 INC 3.2288
79.58 APO 158.90
122.1% ETC  24.48

(X4 9
RCA
ZAC
OPA 26.25 RAP 145.12 €ECC 1.8232
PO (ST TIM INJ 2 LAT
17%0.9 -20.02
4578.2 23.90
1493.0 -21.19
4311.4 2%.11
1289.2 -24.3)3
4087.9 28.35 18%.
ORBIT DETERMINATION ACCURACY
ST 1123.5 SR 264.8 58 1006.6
CRT -.5055 CRS -.6284 (ST .988%
LSA 1511.7 MSA 245.2 SSA 17.3
EL] 1131.8 ELZ2 226.8 ALF 172.92

ARRIVAL DATE AUG 20 1967

v}
v2
e

29.698
34.787
.58

€CC
RCA
7AC

.32065 INC 3.4114
81.63 APO 1%8.69
120.23 ETC 24.07

DPA  26.35 RAP
PO CST TIM
1696.5
4598.8
1440 .4
4330.2
1240.7 -22.92 3.18
4102.6 28.69 186.41
ORBIT CETERMINATION ACCURACY
ST 1168.2 SR 241.2 ss 10%6.0
CRT -.4588 CRS -.5884 (ST 9881
LSA 1575.2 MSA  237.9 8sA 17.2
EL] 1173.6 €EL2 213.3 ALF 174.40

147.26
INJ 2 LAT
-18.69
24.28
~19.84
25,47

ECC 1.7694
INJ 2 LONG
3.7
224.98
19.84
204 .85

ARRIVAL CATE AUG 22 1967

ECC .3N93N INC 3.6046 v1 29.698
RCA 83.60 APO 158.47 v2 34.790
ZAC 118.30 ETC 23.71 CiLP -.19

26.%52 RAP 149.41 ECC 1.7211
INJ 2 LAT INJ 2 LONG
-17.24 35.67

24.69 226.60
-18.37 16.47
2%5.48 206.39

1190.8 -21.39 .11
4120.0 29.08 187.62
ORBIT DETERMINATION ACCURACY
ST 1216.4 SR 215.8 85 1109.9
CRT -.3916 (RS -.5276 (ST .9879
LSA 1644.7 MSA  229.6 SSA 17.0
EL] 1219.4 EL2 198.1 ALF 175.92

oPa
PO (ST TIm
1640.2
4622.6
1386.0
4352.0

ARRIVAL OATE AUG 24 1967

vi
ve
(484

29.698
34.793
-2.19

ECC .29854 INC 3.8104
RCA 85.49 APO 1%58.2%
ZAC 116.36 ETC 23.)37

oPA 26,71 RAP 15).57
PO CST TIM INJ 2 LAT
1581.6 -15.66
4630.1 25.14
1329.7 -16.77
4377.3 26.33
1139.2 -19.74 sr.on
4140.5 29.52 189.08%
ORBIT DETERMINATION ACCURALY
ST 1267.3 SR 189.6 S8 1168.5
CRY -.2871 CRS -.4300 CST .9480
LSA 1719.8 MSA 221.0 $SA 16.7
ELY 1268.3 ELZ 181.4 ALF 177,49

€CC 1.6781
INJ 2 LONG
32.10

228 .49
13.04
208.09



JPL TM 33.99 EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH OATE APR 14 1967 FLIGHT TIME 134,00 ARRIVAL CATE AUG 26 1367
HELIOCENTRIC CONIC CISTANCE 319.282
AL 150,04 LAL -.00 LOL 203.37 VL 26.214 CAL 10.80 AZL 94,03 HCA 126.23 SMA 122.66 ECC .2RB37 INC 4.0316 V1 29.698

RP  10A.90 LAP -3.25 LOP 329.67 vP 36.815 GAP -15.51 AZP 87.61 TAL 150.28 TAP 276.51 RCA B7.29 APO 158.04 V2 34.797
RC 43,245 GL  -16.87 (P 12.00 ZAL 44.84 ZAP 12.%3 ET5 208,13 7AE 153.%6 €TE 11R.99 ZAC 114.40 ETC 23.08 CLP -3.62
PLANETOCENTRIC CONIC

C3 38.900 VML 6.237 DLA -8.25 RAL 156.25 RAD 6568.5 VEL 12.660 PTH 2.30 VHP 10,005 OPA 27.14 RAP 153.75 ECC 1.64N2

LNCH AZMTH LNCHM TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONC
50.00 922 8 2120,63 -17.18 35,62 26.88 112.86 9 87 29 1520.6 -13.94 28 .44
90.00 19 15 36 5282.05 27.09 239.06 2.1 81.42 20 43 39 4682.0 25.62 230.10
100.00 10 39 29 1871 .10 -18.44 16.70 26.31 113.9% 11 10 40 1271 .1 -15.0% 9.5%
100.00 20 40 57 5006 .82 28 .44 218.58 32.06 80.39 22 423 4406.8 26.82 210.15%
110.00 11 38 38 1685.93 -21.78 .95 24,62 117.02 12 6 44 1085.9 -17.98 353.88
110.00 21 %8 18 4764.7% 32.07 199.38 31.24 77.49 23 17 43 4164.7 30.02 190,76

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1846 TRA-2.6735 TC3 -.1820 BAU .1346 SGT 2719.3 SGR  485.1 SG3 214.5 ST 1318.% SR 164.6 55 1231.1

ROE -.117% RRA -.4435 RCY .1840 FAU .02075 RRT .6494 RRF -.6966 RTF -.9394 CRT -.1160 CRS -.2667 (ST .9879

FOE-1.3990 FRA 2.2031 FC3 -.4617 BSP 9263 S68 2762.2 R23 -.0990 Ri3 -.9411 LSA 1798.8 MSA 213.2 S54 16.3

BOE 1.1904 BRA 2.7T104 B8C3 ,2388 FsSP -627 SG1 2737.8 SG2 366.4 THA 6.73 EL] 131A.7 €EL2 163.5 ALF 179.16

LAUNCH DATE APR 14 1967 FLIGHT TIME 136.00 ARRIVAL CATE AUG 28 1967
HELTOCENTRIC CONIC OISTANCE 326.038

AL 150.04 LAL -.00 LOL 203.37 VL 26.339 GAL 10.42 AZL 94.27 HCA 129.39 SMA 123.42 ECC .27RT3 INC 4.2715 VI 29.698
RP 108.89 LAP -3.30 LOP 332.84 VP 36.909 GAP -14.74 A7P 87.29 TAL 149.97 TAP 279.36 RCA 89.02 APO 157.82 vZ 34.801
RC 42.9%6 CL -18.32 (P 13.17 ZAL 45.28 ZAP 14.09 ETS 292.43 ZAE 153.%0 ETE 111.%2 ZAC 112.42 ETC 22.82 CLP -5.08
PLANE TOCENTRIC CONIC

€3 36.888 VWL 6.074 DLA -9.81 RAL 153.69 RAD 6568.4 VEL 12.580 PTH  2.28 YHP 9.591 DPA 27.64 RAP 155,97 ECC 1.6071
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 9 32 18 2056.78 ~15.4% 31,73 25.27 114.03 10 6 35 1456.7 -12.08 24.68
90.00 19 1 1 5319.13 27.44 241.72 31.46 82.71 20 29 40 4719.1 26.14 233.29
100.00 10 48 49 1809 .88 -16.71 12.98 24.67 115.15 11 18 58 1209.9- -13.18 5.96
100.00 20 21 1 5041.18 26.81 221.07 31.25 81.65 21 %1 13 4441.2 27.3% 212.57
110.00 11 46 4 1630.60 -20.03 387.61 22.91 118.30 12 13 14 1030.6 -16.10 3%0.70
110.00 21 46 26  4793.23 32.47 201.%0 30.%1 18.69 23 619 4193.2 30.%8 192.80
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.2843 TRA-2,5767 1C3 -.0767 BAV .1086 SCT 2749.9 SGR  507.4 SG3 232.2 ST 1419.7 SR 143.8 85 1318.3
ROE -.0619 RRA -.456T7 RC3 2065 FAU .02322 RRT . 7053 RRF -.7528 RTF -.9515% CRT .1290 CRS .0020 CST .9917
FOE-1.5395 FRA 2.2587 FC3 -.5450 BSP 11375 8CB 2796.3 R23 -.0988 R13 -.9533 LSA 1933.4 MSA 189.4 5S4 15.9
BOE 1.2837 BRA 2.6169 BC3 .2203 FsP  -T753 8G1 2773.% S62 33%6.5 THA 7.54 €L 1419.8 EL2 142.5 ALF .76
LAUNCH DATE APR 14 1967 FLIGHT TIME 138.00 ARRIVAL CATE AUG 30 1987
HELTOCENTRIC CONIC DISTANCE 332.806
RL 150,04 LAL -.00 LOL 203.37 VL 26.45%6 GAL 10.06 A7L 94.53 HCA 132.55 SMA 124.13 ECC .26971 INC 4.%343 V1 29.698

RP I08.87 LAP -3.34 LOP 336,01 VP 36,997 GAP -14,00 AZP B86.93 TAL 149.69 TAP 282.24 RCA 90.65 APO 157.61 v2 34.806
RC 42.841 GL -20.31 GP 14.51 ZAL 45.8% ZAP 15.89 €7S 295.70 74t 152.94 ETE 104,49 ZAC 110,42 E7C 22.58 (LP -6.5%6
PLANE TOCENTRIC CONIC

€3 35.197 VHL 5.933 OLA -11.48 RAL 135.04 RAD 6568.4 VEL 12.513 PTH 2.27 VWP 9.202 DPA 2A.29 RAP 158.24 ECC 1.5793

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJS 2 LAT INJ 2 LONG
90.00 9 43 23 1989.62 -13,85 21.712 23.76 115.10 10 16 33 1389.6 -10.06 20.78
90,00 18 44 45 5362 .31 21.77 244,05 30.70 84.25 20 14 8 4762.% 26.69 236.35
100.00 10 %8 56 1745.89 -14,82 9.17 23.13 116.26 11 28 2 114%.9 -11.17 2.28
100.00 20 11 54 5081 .47 29.17 224.01 30.52 83.16 21 36 3% 4481.3 21.92 215.43
110.00 11 54 3 1573.27 -18.15 354.24 21.30 119.48 12 20 17 973.3 -14.,08 347.48
110.00 21 33 16 4826.85% 32.90 204.03 29.88 80.13 22 %) 43 4226.9 31.18 195.23

OIFFERENTIAL "CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1894 TRA-2.6798 TC3 -.1892 BAU 1369 SGT 2888.6 SCGR 543,2 SG3  251.1 ST 1395.4 SR 143.2 55 1357.4

ROE -.0093 RRA -.4828 RC3 .2209 FAU .02154 RRT .7566 RRF -.8115 RTF -.9429 CRT .5141 CRS .3599 CST .9849

FOE-1.6063 FRA 2.411% FC3 -.5298 BSP 8689 8CB 2939.2 R23 -.1337 R13 -.9453 LSA 1940.4 MSA 211.6 SSA 15,5

BOE 1.1894 BRA 2.7229 BC3 .2908 FSP  -697 SG1 2918.1 SG2 3%1.6 THA B8.22 ELI 1397.3 ELZ 122.7 ALF 3.04

LAUNCH DATE APR 14 1967 FLIGHT TINE 140.00 ARRIVAL DATE SEP 1 1967
HELIOCENTRIC CONIC OISTANCE 339.5%56

RL 1%0.04 LAL -.00 LOL 203.37 vL 26,365 CAL 9.72 AZL 94.83 HCA 135.71 SMA 124.80 ECC L26117 INC 4.82%2 V1 29.698
RE  108.86 LAP -3,37 LOP 339.18 VP 37.081 GAP -13.28 AZP B6.54 TAL 149.45 TAP 205.16 RCA 92.21 APO 157.40 v2 34.812
®RC 42.900 GL -22.26 GP 16.07 ZAL 46.58 ZAP 17.94 ETS 298.13 ZAE 181.8% ETE 97.8% ZAC 108.37 €7C 22.36 (LP -8.09
PLANETOCENTRIC CONIC

€3 33.793 wHL  5.813 OLA -13.20 RAL 154.27 RAO 6568.3 VEL 12.457 PTH 2,25 wWP 8.834 OPA 29.13 RAP 160,58 ECC 1.5562
LNCH AZMTH LNCH TINE L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC

90.00 9 55 36 1918.28 -11.48 23,53 22.34 116,07 10 27 34 1318.3 -7.86 16.70
90.00 18 26 22 9413.30 28.07 248.54 29.99 86.07 19 %6 35 4813.3 21.23 239.97
100.00 11 10 1 1678.20 -12.74 5.22 21.67 117,27 11 37 %9 1078.2 -8.99 35R .44
100.00 19 54 36 5128.62 29.% 221.47 29.86 84,95 2120 6 4528.6 28.49 218.81
110.00 12 241 1513.26 -16.10 3%0.79 19.76 120.57 12 27 %4 913.3 -11.92 344,17
110.00 21 18 27 4866.32 33.32 207.04 29.34 81.86 22 39 M 4266.3 31.83 198.12
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.2374 TRA-2.6438 TC3 -.1501 BAU .1289 SCT 2947.2 SGR  590.8 3C3 2T1.2 ST 1460.4 SR 164.%5 88 1438.5
ROE .0959 RRA -.5096 RC3 .2428 FAu .02267 RRT .8038 RRF -.8393 RTF -.9481 CRY .7969 (RS .6A64 CST .9860
FOE-1.7496 FRA 2.3028 FC3 -.9809 BSP 9275 $68 3005.9 R23 -.1454 R13 -.9510 LSA 2046.3 MSA 203.1 SSA 14.7
BOE 1.2387 BRA 2.6924 BC3 .28%54 FSP  -TT1 $C1 2985.8 8C2 346.9 THA  9.28 EL] 1466.3 EL2  99.0 ALF 5.19%
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JPL TM 33-99

EARTH-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 14 1967

HELIOCENTRIC CONIC

RL  150.04 LAL -.00 LOoL 203.37

RP  INA.AR4 LAP -3.39 LOP 342.3%

RC  43.133 GL -24.39 GP 17.88

PLANETOCENTRIC CONIC

€3 32.1M6 vuL  5.719 CLA -15.22

LNCH AZMTH | NCH TIME L-1 TIME
90.00 10 9 22 1841 .81
90 .00 18 5 23 5473.28
100.00 11 22 25 1606.11
100.00 19 35 ) 5184.21
110.00 12 12 10 1450.25
110,00 21 1 45 4912.84

OIFFERENTIAL CORRECTIONS

TCE 1.28%59 TRA-2.6142 1C3 -.1181
ROE .1303 RRA -.5450 RC3 .2653
FDE-1.9084 FRA 2.5975 F(CI -.6245
BOE 1.2925% BRA 2.6704 BC3 .2904
LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
RL  150.04 LAL -.00 (oL 203.37
RP 108.81 LAP -3,39 LOP 345,52
RC 43.334 GL -26.72 ¢P 20.02
PLANETOCENTRIC CONIC
€3 31.963 vHL 5.654 DLA -17,32
LNCH AZMTH  LNCH TIME L-1 TIME
90.00 10 25 1% 1758.60
90 .00 17 41 8 5544.92
100.00 11 36 35 1520 .44
100.00 19 12 27 %2%0.30
110.00 12 22 48 1383.64
110.00 20 42 43 4967.87

OIFFERENTIAL CORRECTIONS
TOE 1.3433 TRA-2,5857 1C3 -.0882
ROE .2180 RRA -.5902 RC3 ,2882
FOE-2.0877 FRA 2.6891 FC3 -.6591
BOE 1.3608 BRA 2.6%22 BCY .3013

LAUNCH OATE APR 14 1967
HELIOCENTRIC CONIC
RL  150.04 LAL -.00 LOoL 203,37
RP  108.79 LAP -3.39 LOP 348.7DN
RC  44.099 L -29.27 GP  22.54
PLANETOCENTRIC CONIC
€3 31.809 VML 5.622 OLA -19.60
LNCH ATMTH LNCH TIME -1 TIME
90.00 44 16 1665.93
90.00 12 19 5631.99
100.00 53 17 1443.20
100.00 45 5329.95%
110.00 34 1312.51
110.00 20 5033.40
OIFFERENTIAL CORRECTIONS
TOE 1.4109 TRA-2,%608 7C3 -.0642
ROE .3236 RRA -.6474 RC3 .10
FOE-2.2879 FRA 2.7728 FC3 -.6777
BOE 1.447%5 BRA 2.6414 BCY .3167

LAUNCH DATE APR 14 1967

HELIOCENTRIC CONIC

RL  150.04 LAL -.00 LOL 203.37

RP 108.76 LAP -3.38 LOP 351.88

RC 44,820 6L -32.07 GP 25,53

PLANETOCENTRIC CONIC

€3 31.723 vHL  5.632 OLA -22.07

LNCH AZMTH  LNCH TIME (-1 TIME
90.00 11 813  15%0.%9
90.00 16 36 99  5741.14
100.00 12 13 49  1346.88
100.00 18 14 5 5428.08
110.00 12 49 28 123%.46
110.00 19 5% 2 5112.26

OIFFERENTIAL CORRECTIONS
TOE 1.95009 TRA-2.5331 TC3 -.0389
ROE .4351 RRA -.T174 RC3 .3304
FOE-2.5137 FRA 2.8348 F(C3 -.679}
BOE 1.5684 BRA 2.6327 B8C3 .3327

VL
vP
ZAL

26.666
37.159
47.49

RAL 153.38
INJ LAT
-9.13
28.27
-10.46
29.76
-13.89
33.n

8au
FAU
8spP
Fsp

1270
.02359
9668
-842

vi 26.7%9
VP 37.233
ZAL 48.9%8

RAL 152.31
INJ LAT
-6.4%3
28.30
-7.93
29.89
-11.48
34.02

BAU .1288
FAU 02434
8sP 10023
FsP -914

VL 26.846
vP 37,302
ZAL  49.90

RAL 151.09

BAY
FAU
BsP
FSP

.1338
02475
10295
-981

VL 26,926
vP  37.368
ZAL 51,48

RAL 149.66
INJ LAT
-2
27.27
-1.89
29.23
-5.97
34,06

BAU .1411
FAU .02488
BsP 10633
FSP -1049

FLIGHT TIME 142,00

CISTANCE 346.299

CAL 9.40 AZL  95.15 H(A 138,87 SMA 125,44
CAP -12.58 AZP B6.12 TAL 149,24 TAP 288.10
ZAP 20,25 ETS 239.84 ZAE 150.24 ETE 91,86
RAC 6568.3 VEL 12.413 PTH  2.24 VHP B8.492
INJ LONG  INJ RT ASC INJ AZMTH - INJ TIME
19.11 21.0% 116.92 10 40 3
252.91 29.35 88.26 19 36 Jé
1.08 20,35 118.16 11 49 11
231.58 29.29 87.10 21 125
347.25 18.33 121.55 12 36 20
210.61 28.92 83.95 22 23 38
MID-COURSE EXECUTION ACCURACY
SCT 3007.6 SGR  655.2 S63 292.2
RRT .0440 RRF -.8991 RIF -,9523
SGB 3078.1 R23 -.1577 R13 -.95%8
561 30%8.7 SG2 34%5.6 THA 10.55
FLIGHT TIME 144.00
DISTANCE 353.032
GAL 9.09 AZL 35.52 HCA 142.03 SMA 126.03
GAP -11.89 AZP 85.64 TAL 149.05 TAP 291.08
ZAP 22.8% ET5 300.94 TAE 148.11 ETE B6.67
RAD 6568.3 VEL 12.383 PTH 2,24 VWP 8,18}
INJ LONG  INJ RT ASC  INJ AZMTH INJ TIME
14.38 19.99% 117.61 10 54 34
2%8.15 28 .80 90.88 19 13 30
356.70 19.19 118.92 12 2 3
236.49 28.81 89.68 20 39 57
343.%8 17.06 122.42 12 43 52
214.88 28.65 86,45 22 %
MIO-COURSE EXECUTION ACCURACY
SGT 3065.6 SGR  74D.0 SC3  313.7
RRY .8764 RRF -.9302 RTF -.9562
568 3153.7 R23 -.1685 RI3 -.9604
SG1 3134.4 502 348.5 THA 12.10
FLIGHT TIME 146.00
CISTANCE 359.754
GAL  B.81 AZL 95.95 HCA 145.19 SMA 126,59
GAP -11.23 AZP 85.11 TAL 148.89 TAP 294,08
ZAP 25.80 ETS 301.53 ZAE 145.47 ETE 82.36
RAD 6568.3 VEL 12.369 PTH  2.23 vHiP 1.908
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
9.17 19.12 118.11 11 12 2
264.51 2a8.3 94,06 18 46 |
351.96 18.28 119.49 12 17 20
242.41 28.43 92.79 20 14 49
339.74 15.97 123.15 12 56 52
219.99 28.53 89,47 21 44 40
MI0-COURSE EXECUTION ACCURACY
86T 3121.9 SGR  849.0 SG3  334.8
RRT .9013 RRF -,953] RTF -,9595
SGB 3235.3 R23 -.1773 R13 -.9647
SG1 3219.5 SC2 357.0 TMA 13,95
FLIGHT TIME 148,00
OISTANCE 366.462
GAL  B.54 AZL 96.45 MCA 148.34 SMA 127,11

CAP -10.58 AZP 84.51 TAL 148.76 TAP 297.10

ZAP 29.14 ETS 301.66 ZAE 142.31 ETE 74.90
RAD 6568.3 VEL 12.373 PTH  2.23 vHP 7,64}
INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3.7 18.68 118.32 11 3412
272.40 27.80 97.94 18 12 41
346.6% 17.72 119.84 12 36 15
249.65 28.08 96.57 19 44 33
335.65 15.16 123.72 1y 93 87
226.14 28.56 93.11 21 20 14

MID-COURSE EXECUTION ACCURACY

S0T 3172.4 SGR  986.4 SC3  354.2
RRT .9204 RRF -.9691 RTF -.9629
SCB 3322.2 R23 -.1805 R13 -.9693
861 3301.5 862 370.6 THA 16.18
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ARRIVAL CATE SEP 3 1367
€CC .25316 INC 5.1510 v1I  29.694
RCA 93,68 APO 157.19 v2 34.819
ZAC 106.28 ETC 22.16 CLP -9.65
CPA  30.22 RAP 163.02 ECC 1.5383
PO CST TIM INJ 2 LAT INJ 2 LONG

1241 .8 -5.45% 12.37
4R73.3 21.13 244.29
1006, 1 -6.61 364.41
4584.2 29.04 222 .85%
85n.3 -9.6¢ 3an .76
4312.8 32.90 201 .58
ORBIT CETERMINATION ACCURACY
ST 1524.0 SR 214.4 55 1523.3
CRT  .2379 (RS .B7A0 (ST .9866
LSA 2156.4 MSA 197.5 SSaA 13.8
EL) 1537.3 EL2 3.7 ALF 7.53

ARRIVAL CATE SEP 5 1967
ECC .24566 INC 55,5210 vi  29.698
RCA  95.07 APO 1%56.99 v2 34,826
ZAC 104,13 ETC 21.96 CLP -11.2%
OPA  31.58 RAP 165.60 £CC 1.5260
PO CST TIM INJ 2 LAT INJ 2 LONG

1158.6 -2.78 T.70
4944 .9 208.13 249 .49
928 .4 -4.01 350.10
4650.3 29.53 221.71
183.6 -1.12 337.20
4367.9 33.16 205.74
ORBIT DETERMINATION ACCURACY
ST 1591.0 SR 290.2 85 1613.5
CRT .9864 CRS .9488 (ST 9473
LSA 2276.3 MSA ' 193.4 SSA 12.7
EL) 1616.6 EL2 46.9 ALF 11.21

ARRIVAL CATE SEP 7 1967
ECC .23864 INC 5.9475 vI 29.698
RCA 96,38 APO 156.80 vZ 34.834
ZAC 101.B9 ETC 21.75 CLP -12.89
CPA  33.28 RAP 168.38 ECC 1.5202
PO (ST TIM INJ 2 LAT INJ 2 LONG

1065.9 .21 2.53
5032.0 28.32 255.85
843.2 -1.13 345,42
4730.0 29.84 233.60
712.5% 4,44 333.45
4433 .4 33.73 210,77
ORBIT DETERMINATION ACCURACY
ST 1660.T SR 391.2 8 1107.3
CRT .99B7 CRS .S801 (ST .9878
LSA 2406.2 MSA 191.5 SSA 11.6
EL] 1706.0 EL2 19.6 ALF 13.24

ARRIVAL DATE SEP 9 1967
ECC .23210 INC 6.4478 V1 29,698
RCA 97.61 APO 156.61 v2 34.842
ZAC 99.83 ETC 21.48 CLP -14.55
OPA  35.38 RAP 171.45 €CC 1.5221
PO (ST TIM INJ 2 LAT INJ 2 LONG

958.6 3.66 356.54
S141.1 28.09 263.83
746.9 2.14 340.13
4828.1 29.83 240.90
635.5% -1.50 329.42
4512.3 34.11 216.90
ORBIT DETERMINATION ACCURACY
ST 1739.8 SR 519.8 SS 1R06.%
CRT .9994 (RS .9925 CST .9AR7
LSA 2954.3 MSA [89.8 SSA 10.3
EL] 1815.8 €EL2 17.9 ALF  16.63



JPL TM 33-99

EARTH—VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 14 1967 FLIGHT TIME 150.00 ARRIVAL DATE SEP 11 1967
HELIOCENTRIC CONIC CISTANCE 373.15%6
RL 150,04 LAL -.00 LOL 213,37 vi 27.000 GAL B8.29 AZL 97.05 HCA 151.50 SMA 127,60 €ECC ,22602 INC 1.0466 V] 29.698
RP {NA.74 LAP -3.36 LOP 355.05 VP 37.429 GAP -9.96 AZP B3.80 TAL 148.65 TAP 300,15 RCA 98.76 APO 156,44 vz 34,851
RC 45.690 GL -35.14 GP  29.10 ZAL $3.29 ZAP 32,96 ETS 301.41 ZAE 138.60 ETE 76.21 ZAC 97.01 ETC 21.13 CLP -16.21
PLANETOCENTRIC CONIC
€3 32.434 VHL 5.69% OLA -24.74 RAL 147,99 RAD 6568.3 VEL 12.402 PTH 2.24 VHP 7.515 DPA 37.96 RAP 174.94 ECC 1.5338
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMYH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
90 .00 11 41 28 1423.72 4,22 355.64 18.92 118.03 12 511 823.7 T.94 348.93
90.00 15 50 25 5887.15 25.48 282.70 21.04 102.80 17 28 32 5287.2 26.99 274.36
100.00 12 40 52 1231.9% 2.05 340,35 17,712 119.83 13 1 24 631.9 6.00 333.79
100.00 17 33 42 55%4.16 27.30 2%58.18 27.62 101.19 19 616 4954 .2 23.16 250.20
110.00 13 6 %9 1150,08 -2.72 33117 14,74 124.09 1326 9 550.0 1.77 324.97
110.00 19 24 8 5208 .82 33,45 233.6) 28.68 97.49 20 50 54 4608 .8 34.12 224 .44
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT NETERMINATION ACCURACY
TOE 1.6145 TRA-2.5104 TC3 -,0224 6AU 1501 SGT 3220.6 SGR 1156.2 SG3  369.9 ST 1826.0 SR 680.2 S5 1905.0
ROE .6219 RRA -.B027 RC3 .3454 FAU .02431 RRY ,9343 RRF -.9798 RTF -.9659 CRT .9973 CRS .9973 (ST .9836
FDE-2.75%81 FRA 2.8660 F(3 -.6489 BSP 10974 SGB 3421.9 R23 -.1792 R13 -.9737 LSA 2718.5 MSA 189.7 SSA 9.1
BOE 1.7301 BRA 2.6356 BC3 .346) FsP -1103 $G1 3399.5 $¢2 390.6 THA 18.80 EL! 1948.1 EL2 46.9 ALF 20.39
LAUNCH OATE APR 14 1967 FLIGHT TIME 152.00 ARRIVAL DATE SEP 1) 1967
HELJOCENTRIC CONIC DISTANCE 379.832
RL 150.04 LAL -.00 LOL 203.37 vL 27.067 GAL 8.06 AZL 97.78 HCA 154.66 SMA 128.05 ECC .22038 INC 7.7814 ¥1 29.698
RP 108.71 LAP -3.32 LOP 358.23 VP 37.487 GAP <9.34 AZP 82.96 TAL 148.55 TAP 303.21 RCA 99.83 APO 156.27 V2 34.860
RC 46,700 GL -38.5%1 GP 33.35 ZAL 55,44 ZAP 37,33 E7S 300.79 ZAE 134.26 ETE 74,16 ZAC 94.29 ETC 20.%9 CLP -17.R4
PLANETOCENTRIC CONIC
€3 33.958 VHL 5,827 DLA -27.65 RAL 146,02 RAD 6568.3 VEL 12.463 PTH 2.25 VWP 7,435 OPA 41.08 RAP 179,07 ECC 1.5589
LNCH ATMTH LNCH TIME L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
$0.00 12 43 57 1199.17 11.22 342.85 20.86 116.17 13 3 56 599.2 14.65 355.85%
90.00 14 32 11 846.82 0.7 1.3 25.03 109,76 14 46 18 246.8 23.21 313.5%9
100.00 1322 21 1075.0% 7.3 331.67 18:19 119.06 13 40 16 475.0 11.13 324.97
100.00 16 36 28 5734.22 24 .89 211.30 26.54 107.12 18 12 2 5134.2 26.99 263.14
110.00 13 29 56 1053 .20 1.08 326.01 14,93 124.17 13 47 28 451.2 5.53 319.79
110.00 18 45 22 5330.83 31.99 242.83 28.69 102.76 20 14 13 4730.8 33.41 233.89
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.7673 TRA-2.492) TC3 -.0122 BAV .1597 SGT 3266.7 SGR 1361.5 S¢3  378.9 ST 192%.6 SR B78.3 S5 1999.6
RDE .8392 RRA -.9033 RCI .3%15 FAU .02288 RRT .9446 RRF -.9868 RTF -.9689 CRT .9953 CRS .9992 (ST .9907
FOE-3.0156 FRA 2.84%3 FC3 -.5833 BSP 11345 SGB 3539.0 R2Y -.1720 R13 -.9781 LSA 2905.4 MSA 190.3 854 7.8
BOE 1.9564 BRA 2.6508 BC3 .3518 FSP -1137 SGI 3514.6 562 415.5 THA 21.81 ELY 2115.1 €EL2 7.5 ALF 24.45
LAUNCH OATE APR 14 1967 FLIGHT TIME 154,00 ARRIVAL CATE SEP 15 1967
HELIOCENTRIC CONIC DISTANCE 386.489
RL 150.04 LAL .00 LOL 203.37 VL 27.129 GAL 7.8% AZL 98.71 HCA 157.81 SMA 128.47 ECC .21519 INC 8.7102 V1 29.6398
RP 108.68 LAP -3.28 LOP 1.41 VP 37,541 GAP -8.75 AZP 81.93 TAL 148.47 TAP 306.29 RCA 100,82 APO 156.11 v2 34.870
RC 47.B4l GL -42.22 GF I8.43 ZAL 57.95 ZAP 42.35 ETS 299.84 ZAE 129.18 €TE T72.52 7AC 91.31 €TC 19.73 CLPp -19.37
PLANETOCENTRIC CONIC
€3 36.681 VHL 6.0%56 OLA -30.77 RAL 143,66 RAC 6568.4 VEL 12.572 PTH  2.28 VHP T.477 DPA 44,77 RAP 184.17 ECC 1.6037
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG
77.42 11 48 2 1366.13 17.0t 358.09% 22.74 116.04 12 10 48 7166.1 20.37 350.81
1ne. %8 15 9 16 718.82 17.02 310.32 22.74 116.03 15 21 15 118.8 20.38 303.07
77.42 11 48 2 1366.13 17.01 358.0% 22.74 116.04 12 10 48 766.1 20,37 3sn.81
102.5%8 15 9 16 718.82 11.02 310,32 22.74 116.03 15 21 15 118.8 20.38 303,07
110.00 14 3 36 924 .87 5.86 319.40 16,22 123.74 14 19 1 324.3 10.26 313.06
110.00 17 52 52 5496.12 28 .88 2%4,69 28.09 109.14 19 24 28 4896.1 31.21 246.26
CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.9802 TRA-2.4830 TC3 -.0106 BAU .16A3 SGT 3314.2 SGR 1601.3 5C3 377.3 ST 204%5.0 SR 1118.9 58 2082.5
ROE 1.1282 RRA-1,0164 RC3 .3430 Fay 02026 RRT ,9523 RRF -.9911 RTF -.9718 CRT .9941 CRS .9998 (ST .9919
FOE-3.269% FRA 2.7491 FC3 -.474)1 B85F 11793 S68 3680.7 R2)Y -.1597 R13 -.9824 LSA 3120.0 MSA 191.0 SSA 6.7
BOE 2.2790 BRA 2.6829 BC3 ,343) FSP -1142 SG1 3653.9 5G2 443.4 THA 25,10 EL! 2328.6 EL2 106.4 ALF 28.61
LAUNCH DATE APR 14 1967 FLIGHT TIME 156,00 ARRIVAL DATE SEP 17 1967
HELIOCENTRIC CONIC DISTANCE 393,123
RL 150,04 LAL -.00 LOL 203.37 VL 27.186 GAL 7.6% AZL 99.93 MCA 160.96 SMA 128.85 ECC ,21042 INC 9.9297 VI 29.69A
RP 108.64 LAP -3.22 LOP 4.60 VP 37.592 GAP -8.17 AZP B0.60 TAL 148.41 TAP 309.37 RCA 101,74 APO 155.96 v2 34.081
RC 49.103 6L -46.28 GP 44,44 ZAL 60,87 ZAP 48.07 ETS 298.46 ZAE 123.25 €TE 70.99 7AC 88,01 ETC 1R8.29 CiLP -2N.61
PLANETOCENTRIC CONIC
S 41.324 VHL 6.428 OLA -34.11 RAL 140.79 RAD 6368.6 VEL 12.755 PTH  2.32 VWP 1.706 DPA 48.98 RAP 190.80 ECC 1.6801
LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
70.13 10 48 19 1546.45 17.69 12.21 22.67 119.65 11 14 5 946.5 21.5n0 5.16
109.87 15 46 5 4886.75 17.7 279.44 22.68 119.64 1'7 24 12 5286.8 21.%2 272.38
70.13 10 48 19 1546.49 17.69 12.21 22.67 119.65 11 14 5 946.5 21.5%0 .16
109.87 15 46 5 5886.75 1it.n 279.44 22.68 119.64 17 24 12 5286.8 21.%2 272.38
110.00 15 30 14 647.03 16,01 304.27 21.65% 120.61 15 41 1 47.0 19.99% 297.37
110.00 16 320 5834.18 19.41 276.33 23.68 118.71 17 40 34 §234.2 23.08 269.12
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.2921 TRA-2,4929 TC3 -.0195 8aU 1127 SCT 3372.9 SGR 1865.2 5C3 360.7 ST 2195.8 SR 1401.% §S 2142.6
RDE 1.5179 RRA-1,1331 RC3 .3123 FAU 01610 RRT .9580 RRF -.9936 RTF -.9747 CRT .9938 CRS 1.0000 (ST .9933
FOE-3.4903 FRA 2.5%49 FC3 -.3372 BSP 12331 $CO 38%4.3 R23 -.1433 R13 -.9864 LSA 3367.6 MSA 191.4 SSA 5.6
BOE 2.7491 BRA 2.7384 B8C3 .3127 FSP -1100 SG1 382%.4 52 471.4 THA 2R.38 EL! 2601.7 EL2 131.7 ALF 32.48
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JPL T™M 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3, 1967)

LAUNCH DATE  APR 14 1967 FLIGHT TIME 158.00 ARRIVAL CATE SEP 19 1967
HELIOCENTRIC CONIC CISTANCE 399.729
RL  150.048 LAL -.00 LOL 203.37 vL 27.238 (AL T. 47 AZL 101.61 HCA 164.10 SMA 129.20 ECC .20608 INCI1.6119 VI 29.698

RP  108.61 LAP -3,16 LOP 7.78 VP 37.639 CAP -T7.60 AZP T78.82 TAL 148.35 TAP 312.45 RCA 102.58 APO 155.83 v2 34.89!
RC 350,476 L -30.69 (P 51,47 ZAL 64,25 TAP 54,50 ETS 296.39 ZAE 116,35 ETE 69.01 ZAC 84.31 ETC 15.73 CLP -21.22
PLANETOCENTRIC CONIC

€3 49.364 vl  7.026 DLA -37.59 RAL 137.24 RAC 6568.8 VEL 13.066 PTH 2.38 YHP B.234 OPA 53,47 RAP 199.88 ECC 1.8124

LNCW AZMTH  LNCH TIME L-] TIME INJ LAT  INJ LONG INJ RT ASC INJ AZMTW INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONC
64,17 101 8 1689.7% 17.63 23.5%9 22.8) 123.75 10 29 18 1089.17 21.94 16.85
115.83 16 4 57 5832.77 17,65 2715.10 22.85 123.7¢ 17 42 10 8232.4 21.96 268.35
64.17 10 1 8 1689.7% 17,63 23.%9 22.83 123.7% 10 29 18 1089.7 21.94 16.85
115.83 16 4 97  5832.77 17,65 275.10 22.85 123.74 17 42 10 s232.8 21.96 268.35
64.17 10 1 8 1689.75% 17.63 23.5%9 22.83 123.7% 10 29 18 1089.7 21.94 16.85%
119.83 16 4 57 5832.717 17.6% 271%.10 22.85 123.74 17 42 10 $232.8 21.96 268.35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT ODETERMINATION ACCURACY

TOE 2.7847 TRA-2,%421 T(3 -,040% BAU .1677 SGT 3464.8 SGR 2120.8 S(C3  325.8 ST 2402.7 SR 1708.2 55 2166.7

ROE 2.0423 RRA-1.2289 RC3 .2508 FAU .0101% RRT ,9623 RRF -.9949 RTF -.9781 CRT .9941 CRS 1.0000 CST .9947

FOE-3.6360 FRA 2.2503 FC3 -,178) BSP 12978 $68 4062.3 R23 -.1246 R13 -.9900 LSA 3653.6 MSA 190.5 Ssa 4.6

BOE 3.4534 BRA 2.823% B8C3 .2540 FSP -1000 SG1 4031.9 $G2 49%.7 THA 31.02 EL] 2944.,1 EL2 151.6 ALF 35,36

LAUNCH DATE APR 14 1967 FLIGHT TIME 160,00 ARRIVAL OATE SEP 21 1967
HEL IOCENTRIC CONIC OISTANCE 406.295
RL 150.04 LAL -.00 LOL 203.37 VL 27.28% GAL T.31 AZL 104,10 HMCA 167,22 SMA 129.%3 ECC .20216 INC14.09%2 V1 29.698

RP  108.58 LAP -3.09 LOP 10.97 VP 37,684 GAP -T7,06 AZP T6.24 TAL 148.29 TAP 315,51 RCA 103,34 APO 155.71 V2 34,903
AC  51.9%0 GL  -95.33 ¢P 59.47 ZAL 68,13 ZAP 61,54 ETS 292.60 ZAE 108.38 ETE 65.27 ZAC 80.13 €7C 10.75 CLp -20.23
PLANETOCENTRIC CONIC

€3 64.214 VWL B8.013 OLA -41.02 RAL 332.78 RAD 6369.2 VEL 13.622 PTH  2.49 VHP 9.285 OPA 57.59 RAP 212.74 ECC 2.0%68
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INS LONG INJ RT ASC INJ AIWMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

38.98 9 18 %0 1824.23 16.34 33.87 23.07 128.17 9 49 14 1224.2 21.17 27.55
121.02 16 11 &) 3827.45 16,33 273.67 23.08 128.16 17 48 48 s2271.5 21.18 267,35
38 .98 918 %0 1824.23 16.34 3s.87 23.07 128.17 9 49 14 1224 .2 21.17 27.55
121.02 16 11 4} 5827 ,45 16.35 273.67 23.08 128.16 17 48 48 s221.5 21.18 267.35
58.98 9 18 %0 1824.23 16.34 33.87 23.07 128.17 9 49 14 1224.2 21.17 27.55%
121.02 16 11 41 3827.45% 16.35 273.67 23.08 128.16 17 48 48 s227.5 21.18 267.38
DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 3.6562 TRA-2.87T71 TC3 -.0749 BAU  .15%02 SCT 3644.9 3GR 2276.7 8C3 272.5 ST 2722.7 SR 1969.1 S5 2144.4
ROE 2.7099 RRA-1.2328 RC3 .1%81 FAU .0026) RRT .9639 RRF -.9945 RTF -.9824 CRT  .9945 (RS .9998 (ST .9964
FOE-3.6655 FRA 1.8495 F(3 -.0353 BSP 13730 SGB 4297.% R23 -.10%2 R13 -.9930 LSA 39R1.6 MSA 189.1 854 3.7
BOE 4.5510 BRA 2.9473 BC3 .1749 FSP -840 $G1 4266.2 862 517.8 THA 31.57 ELY 3356.0 €L2 166.6 ALF  35.R3
LAUNCH DATE APR 14 1967 FLICHY TIME 162.00 ARRIVAL CATE SEP 23 1967
HELJOCENTRIC CONIC OISTANCE 412.799

RL 150,04 LAL -.00 LOL 203.37 VL 27.328 GAL T.18 AZL 108,14 HCA 170,31 SMA 129,82 ECC .19BT1 INCIR.1414 VI 29.698
RP  10A.54 LAP -3.00 LOP 14.1% vP 37,725 CAP -6.54 AZP T2.10 TAL 148.21 TAP 310.%2 RCA 104.03 APO 15%5.62 v2 34.914
RC 53.%15 GL -%9.88 (P 68,18 ZAL 72.55 ZAP 68.91 ETS 283.14 ZAE 99.26 ETE 45.5%8 TAC 75.25 E71C 359.06 CLP -14.%51
PLANE TOCENTRIC CONIC

€3 99.261 VML 9.760 OLA -43.94 RAL 127.1% RAD 6569.9 VEL 14,717 PTH 2,66 VHP 11,344 DPA 59.96 RAP 230.61 ECC 2.5678

LNCH AZMTH  LNCH TIME -1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONCG
34.88 8 39 20 1961.16 13.20 43.18 23.0% 132.30 912 2 1361.2 18.50 37.37
12%.12 16 6 16 3871 .80 13.21 274.82 23.06 132.30 17 44 8 5271 .8 18.51 269.01
54.88 8 3 20 1961.16 13.20 43.18 23.0% 132.30 912 2 1361.2 18.50 3r7.37
128.12 16 6 16 5a71.80 13.21 274.82 23.06 132.3%0 17 44 8 5271.8 18.31 269.01
54.88 8 39 20 1961.16 13.20 43.18 23.05 132.30 912 2 1361.2 18.50 37.37
12%.12 16 6 16 Sa71.80 13.21 274 .82 23.06 132.30 17 44 8 5271 .8 18.51 269 .01

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TODE 5.4763 TRA-3.0175 TC3 -.1322 BAU .1814 SGT 4056.3 SGR 2033.7 363 206.9 ST J298.4 SR 1910.9 s5 2081.0

RDE 3.2343 RRA - .BR48 RCY ,0529 FAU-.00641 RRT .9%18 RRF -.,983%2 RTF -.9888 CRT .9937 (RS .9987 (ST .99A}

FDE-3.5682 FRA 1.4179 FC3 ,0582 BSP 1442} 5G8 4537.5 R23 -.0835 R13 -.9957 LSA 4338.6 MSA 195.2 SSA 2.5

BDE 6.36N1 BRA 3.1446 BC3 .1424 FSP -636 SG1 4502.6 SG2 561.9 THA 25,94 ELI 3807.5 EL2 185.4 ALF 30.0%

LAUNCH DATE APR 14 1967 FLIGHT TIME 164.00 ARRIVAL DATE SEP 25 1967
MELTOCENTRIC CONIC DISTANCE 419.177

RL 150,04 LAL -.00 LOL 203.37 VL 27,366 GAL T7.08 AZL 115.84 WCA 173,31 SMA 130.09 ECC .19581 INC25.8421 VI 29.658
AP 108.50 LAP <2.91 LOP 17.34 vP 37,764 GAP -6.05 AZP 64.31 TAL 148.07 TAP 321,38 RCA 104.62 APO 155.56 v2 34.926
RC 35,163 GL -63.16 GP 75.96 ZAL T7.45 ZAP T6.14 ETS 249.74 TAE 88.52 ETE 21.71 ZAC 68.93 €TC 322.04 CLP 9.1
PLANETOCENTRIC COmMIC

€3 176.032 vHL 13.268 DLA -45.10 RAL 120.34 RAD 6370.9 VEL 17.244 PTH 2,94 WP 15,710 DPA 5A.24 RAP 2%2.17 ECC 3.8970
LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [INJ 2 LONC

53.31 8 6 & 2095.38 7.88 50.3%0 22.%9 134,55 8 41 1 1495.4 13.44 44,86
126.69 15 45 9 686,10 T.89 301.13 22.4) 134,55 15 36 35 86.1 13.46 295,69
3.3 8 6 6 2095.38 T.88 50.30 22.39 134,58 8 4 1 149%.4 13,44 44 .88
126.69 15 45 9 686.10 1.89 301.13 22.41 134,95 15 56 35 86.1 13.46 295.69
53., 8 6 6 2093%.38 T.88 50.3%0 22.39 134,55 a 4 ) 1495 .4 15.44 44.06
126.69 15 43 9 886.10 7.89 301.13 22.41 134,958 15 56 35 86.1 13,46 295.69
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TCE 9.86170 TRA-3.3295 TC3 -.2221 BAU .5443 ST 4663.1 SGr  806.3 SC3  142.2 ST 4197.8 SR 349.0 ss 2043.8
ROE .6232 RRA 1.2103 RC3 .0844 FAU-.01764 RRT -,1307 ARF  .0924 RTF -,9990 CRT .6702 CRS .6R14 CST .9999
FOE-3.43567 FRA | .0707 FC3 .0867 BsSP 15027 SGB 4732.3 R23  .042% R13  ,9989 LSA 46T74.7 MSA 259.5 SSA 1.4
BOE 9.6372 BRA 3,5427 BCY .2313 FSP -437 $G1 4664.3 3G2 799.1 THA 178.67 ELI 4204.4 EL2 258.6 ALF 3.20



JPL TM 33-99

EARTH—-VENUS TRAJECTORIES (VOL. 3. 1967)

LAUNCH CATE APR 14 1967

HELIOCENTRIC CONIC

RL  150.04 LAL -.00 LOL 203,37
RP 17A .46 LAP -2.81 LOP 20.5)
RC 56.885 (L -60.63 GP 72.36
PLANETOCENTRIC CONIC
C3 482.667 vHL 21.970 CLA -40.36
LNCH ATMTH LNCH TIME L-] TIME
59.94 8 129 2145.29
120.06 14 51 46 884.37
59.94 8 129 2145.29
120.16 14 51 46 884,37
59.94 8 7129 2145.29
12n0.06 14 %) 46 884,37
OIFFERENTIAL CORRECTIONS
TCE10.3809 TRA -.80%4 T(3 -.1652
RC-12.1R26 RRA 4,795%0 R(CI .285%)
FOE-3.7363 FRA 1.0527 FC3 .0769
BOE16.0057 BRA 4.8622 8CY .3296
LAUNCH OATE APR 14 1967
HELIOCENTRIC CONIC
RL  15%0.04 LAL -.00 LtOL 203.37
RP 108.43 LAP -2.70 LOP 23.72
RC 58.673 GL 49.83 GP -50.04
PLANETOCENTRIC CONIC
C31420.913 vHL 37.695 OLA 64.30
LNCH AZMTH LNCH TIME L-1 TIME
29.52 20 15 48 3073.97
150,48 6 17 43 3363.29
29.%2 20 15 48 5073.97
150.48 6 17 43 3363.29
29.5%2 20 15 46 013,97
150.48 6 17 43 3383.29

DIFFERENTIAL CORRECTIONS

TOE-T7.9648 TRA-2.7210 TC3 -,1623
RDE-8.6779 RRA-T.3153 RC3 -.2721
FOE 2.3016 FRA 1.7986 FCY .0680
BOE11.7790 BRA 7.8080 B8C3 .3168
LAUNCH DATE APR 14 1967
HELIOCENTRIC CONIC
RL  150.04 LAL -.00 LOL 203,37
RP 10A.39 LAP -2.5%8 LOP 26.92
RC 60.521 GL 63.34 (P -76.01
PLANETOCENTRIC CONIC
C3 323.117 vHL 17,975 OLA T2.2%
LNCH AZMTH LNCH TIME (-1 TIME
20.26 23 10 2 5002.5%4
159.74 9 52 39 3236.21
20.26 23y 10 2 5002.%4
159.74 952 3 3236.21
20.26 23y 10 2 5002.5%4
159.74 9 52 39 3236.2}

DIFFERENTIAL CORRECTIONS

TDE 1.4543 TRA-3.6827 T1(3 -.25%11
ROE 3.2969 RRA-2.7418 RCY -.2032
FOE -.7496 FRA 1.0663 FC3 .07311
BOE 3.6034 BRA 4.5913 8C3 .3230
LAUNCH DATE APR 14 1967
NELIOCENTRIC CONIC
RL 1%0.04 LAL -.00 LOL 203.37
RP 108.35 LAP -2.45 LOP 30.11
RC 62.420 CL 62.85 ¢P -81.,30
PLANETOCENTRIC CONIC
C3 110,720 vHL 10.%22 OLA 66.5%9
LNCH AZMTH LNCH TIME L-1 TIME
26.43 0 0 48 4813.07
153.17 1011 7 3083.%6
26.83 0 0 48 4813.07
153.17 10 11 7 3083.56
26.8) 0O O 48 4813.07
183.17 1011 7 3083.36

DIFFERENTIAL CORRECTIONS
TDE 3.4618% TRA-3,1220 TC3 -,1633

RDE -.4968 RRA 1.7259 RC3 .0008
FDE-1.1509 FRA 1.2388 FC3 .0290
BOE 3.4969 BRA 3.5673 BC3 .1633

vi
vP
ZAL

27.4m
37.800
82.47

RAL 113.82
INJ LAT
1.75
1.77
1.75
1.77
1.7%
1.77

BAU 2.1266
FAU-.04287
8sP 14531
FsP -285%

vL 27.43}
vP  37.834
7AL 86.2)

RAL 140,67

INJ LAT
1.21
1.22
1.28
1.22
1.21
1.22

8AU 6.0183
Fau-.1115%5
BSP 11632
Fsp -228

27.459
37.866
81.72

vL
vP
ThL

RAL 189.46
INJ LAT
-5.15
-5.15
-5.1%
-5.1%
-5.1%
-5.1%

BAU 11,3953
FAY-.02633
gsp 15517
FSP -316

vi 27.482
vP 37.89%
TAL T75.73

RAL 197.64
INJ LAT
-15.62
-15,61
-15,.62
-15.61
-15.62
-15.61

BAU .2416
FAU-.00371
asP 16430
FSP  -499

FLIGHT TIME 166,00

CISTANCE 425.172

GAL  7.06 AZL 134.76 MCA 176.01 SMA 130,33
CAP -5,66 AZP 45,31 TAL 147,75 TAP 323.7%
ZAP 82.48 ETS 193.8% ZAE 73.95 ETE 326.28
RAD 6572.3 VEL 24.5%76 PTW  3.33 VMP 26.810
INJ LONG INJ RT ASC INJ AZMTH [NJ TIME
49.09 21.74 130.33 8 43 14
313.02 21.7% 130.33 19 6 30
49.09 21.74 130.33 8 43 14
313.02 21.75 130.33 15 6 30
49.09 21.74 130.3) 8 43 14
313.02 21.75 130.33 15 6 30
MID-COURSE EXECUTION ACCURACY
SGT 2816.5 SGR 3789.1 SG3  94.4
RRYT -.,9336 RRF  .9930 RTF -.9694
SCa8 4721.3 R23 -.0098 R13 .9999
SC) 4649.1 862 822.4 THA 126.06
FLIGHT TIME 168.00
CISTANCE 436.004
GAL  6.21 AZL  T7.47 MCA 182.72 SMA 130.55
GAP -4,12 AZP 172.52 TAL 150.13 TAP 332.85%
ZAP 87,09 ETS 171,90 ZAE 67.73 ETE 42.722
RAD 6573.2 VEL 39.271 PTHL 3,55 VWP 49.01%
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
243.8) 51.27 25.71 21 40 20
101.02 $1.2% 25.M T 13 46
243.81 $1.27 25.7¢ 21 40 20
101.02 $1.2% 25.7 7 13 46
243.81 31.27 25.71 21 40 20
101.02 51.2% 25.71 713 46
MIO-COURSE EXECUTION ACCURA(LY
SCT 1967.7 SG/ 3534.4 SC3  76.4
RRT .9409 RRF - 9997 RTF -.9490
S0 4048.7 R2Y -.0543 R13 -.998%
SG1 4005.7 SG2 588.% THA 61.71
FLIGHT TIME 170,00
DISTANCE 440,714
GAL  6.44 AZL 53.93 HCA 184.39 SMA 130.74
CAP -4.08 AZP 12%5.99 TAL 149,05 TAP 333.44
ZAP 84,17 ETS 141.62 ZAE 90.2T €T€ 19.07
RAD 6571.8 VEL 21.081 PTH  3.19 VHP 24,068
INJ LONG INJ RT ASC INJ AZMTH INJ TINME
246.97 97.81 17.83 24 33 2%
94,22 97.79 17.83 10 46 35
246.97 97.81 17,83 24 33 2%
94,22 97.79 17.83 10 46 35
246.97 97.81 17.83 24 33 25
94.22 97.79 17.83 10 46 35
M]0-COURSE EXECUTION ACCURACY
SGT 3981.4 SGR 3139.0 S$¢3 100.9
RRT 9741 RRF -.9906 RTF -,9960
SGA S0T0.0 R23 -.0026 R13 -,9999
SG1 5039.6 SG2 5%4,4 THA 38.08
FLIGHMT TIME 172.00
DISTANCE 446.756
GAL  6.44 AZL 69.95 MCA 187,17 SMA 130,91
GAP -3.67 AZP 109.91 TAL 148.75 TAP 335.93
74P 81,30 ETS 77.%6 ZAE 101.93 ETE 318.51
RAD 6370.1 VEL 15.233 PTH  2.73 VMP 14,487
INJ LONG INJ RT ASC INJ AZMTH INJ TIME
238.91 100.70 24.36 121 1
93.12 100.68 24,36 11 2 3%
238.9! 100.70 24,36 121
93.12 100.68 24.36 11 2 3
238.91 100.70 24.36 121 1
93.12 100.68 24.36 11 2 3%

MI0-COURSE EXECUTION ACCURACY

SCT 4688.2 SGR 2380.7 $C3  1%6.3
RRT -,9%25 RRF  .9T09 RTF -.9973
8G8 52%8.0 R23 -.00T2 R13 .9997

SGI $217.5 862 651.4 THA 153,75

89

ARRIVAL CATE SEP 27 1967
€CC 19394 INC44 7550 VI 29.698
RCA 105.06 APO 155.61 v2 34.938
ZAC 5A.13 ETC 2%9.89 CLP 64.42
OPA 48,15 RAP 272.39 ECC 8.9435
PO CST TIM INJ 2 LAT INJ 2 LONG
1545.3 6.91 43,37
284 .4 6.93 3.3
1545.3 6.91 43,37
284 .4 6.93 307.3
1545.3 6.91 43.37
204 .4 6.93 307.31
ORBIT DETERMINATION ACCURACY
ST 2708.6 SR 3215.3 ss 2271.1
CRT -.,9924 (RS -.9991 (ST ,9968
LSA 4771.5 MSA 255.6 554 .5
ELl 4196.4 EL2 2%5.2 ALF 130.07

ARRIVAL DATE SEP 29 1967

vi 29.69A8
vZ 34,931
CLP B85.46

ECC .18365 INCA2.5270
RCA 106.57 APO 154.52
7AC 67.57 €7C 110n.36

OPA -73.32 RAP 3N5.3)
PO (ST TIM INJ 2 LAT
4474.,0 -5.99
2763.3 -5%.99
4474.0 -5.99
2763.3 -5.99
4474.0 -5.99 240.78
2763.3 -5.99 97.926
ORBIT DETERMNINATION ACCURACY
ST 1244.%5 SR 152R.1 S5 1685.4
CRT .9%66 CRS .9998% (sT .965%
LSA 2%75.3 MSA 304.0 554 .A
ELY 1950.2 EL2 284.3 ALF 51.10

£CC24.3046

INJ 2 LONG
24n.75%
97.9¢€
24n.7%
97.96

ARRIVAL DATE OCT 1 1967

29.698
34.964
65.14

ECC .1R8461 INC36.0685
RCA 106.60 APO 154 .87
ZAC 90.33 ETC 82.23

Vi
v2
CLP

ECC 6.3177
INJ 2 LONG
244 .88
92.13
244 88
92.13

OPA -79.4N RAP 104.96
PO CST TIM INJ 2 LAT
4402.5 -12.7¢
2636.2 -12.7%
4402.5 -12.76
2636.2 -12.7%
4402.5 -12.76 244 .8R
2636.2 -12.75 92.13
ORBIT DETERMINATION ACCURACY
ST 1244.8 SR 135R.0 sS 854 .8
CRT .AT60 CRS .96%2 (ST .9716
LSA 197R,.6 MSA 457.7 SSA .B
ELl 1784.7 ELZ 456.9 ALF 47,84
3 1967

ARRIVAL DATE OCT

29.698
34.977
-.66

(144
RCA
ZAC

.18350 INC20.0509
106.89 APO 154.93
99.26 ETC 23.72

vl
ve
CLP

-67.43 RAP 119.4N
INJ 2 LAT
-22.87
-22.86
-22.87
-22.86

4213.8 -22.87 235,75
2483.6 -22.86 89.96
ORBIT DETERMINATION ACCURACY
ST 2280.4 SR 159.4 sS 1010.A8
CRT -,8204 CRS -.8658 (ST .9964
LSA 2573.5 MSA 419.6 $SA 1.6
EL! 2366.9 EL2 418.4 ALF 164.21

€CC 2.8222

INJ 2 LONG
235,748
89.96
235.15
89.96

OPA

PO (ST TIM
4213.1
2483.6
4213.1
2483.6



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 3. 1967

LAUNCH DATE APR 14 1967 FLIGHT TIME 174,00 ARRIVAL CATE 0OCT 5 1967
HELIOCENTRIC CONIC CISTANCE 453.072
RL  150.04 LAL -.00 LOL 203.37 vL 27.503 GAL 6.41 AZL T76.80 HCA 190.21 SMA 131,05 ECC 18219 INC13.2047 VI 29.698

RP 10R.31 LAP -2.32 LOP 33.31 YP 37,922 GAP -3,27 AZP 103.00 TAL 148.61 TAP 338,01 RCA 107.18 APO 154.93 v2 34.990
RC 64.367 (L 57,20 (P -T76.%5 ZAL 69.65 ZAP 79,49 ETS 49.14 ZAE 109.46 ETE 293.15 ZAC 103.94 E7C 1.17 CLP -38,34
PLANETOCENTRIC CONIC

€3 55.166 VWL 7.427 OLA 60.2) RAL 192.93 RAD 6569.0 VEL 13.286 PTH 2.43 vHP 10,391 DPA -59.85 RAP 124.88 €CC 1.9079

LNCH AZMTH  LNCH TIME L-1 TIME INJ LAT  INJ LONG  INJ RT ASC INJ AZMTW INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
34.34 23 55 53 4624.18 -23.98 227.44 88.20 32.92 2% 12 %7 4024.2 -30.61 222.82
145,66 9 34 32 2953.49 -23.97 90,34 88.19 32.92 10 23 46 2353.5 -30.60 A5.71
34.34 23 %% 33 4624.18 ~-23.98 227.44 88.20 32.92 25 12 57 4024.2 -30.61 222 .82
145.66 9 34 32 2953.48 -23.97 9,34 88.19 32.92 10 23 46 2353.5 -30.60 as5.71
34.34 23 5% 53 4624.18 -23.98 227.44 88.20 32.92 2% 12 57 40124.,2 -30.61 222 .82
145,66 9 54 32 2953.49 -23.97 90,34 88.19 32.92 10 23 46 2353.5 -30.60 as. 7

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURALY ORBIT DETERMINATION ACCURACY

TOE 1.8501 TRA-1,75%4 TC3 -.0394 BAU  .1637 SGT 3078.6 S(R 4288.5 SGC3 238.5 ST 1645.1 SR 155%2.8 §S 1028.8

ROE-1.1RAT RRA Z,6885 RCI -.2184 FAU 00954 RRT -.960%5 RRF .9958 RTF -,9799 CRT ~.9137 CRS -.9834 (ST .9723

FDE-1.0803 FRA 1,.6876 F(C3 -.1497 BSP 16749 508 5279.1 R2Y -.0103 R13  ,9993 LSA 2440.2 MSA 470.6 554 2.5

B80€ 2.1991 BRA 3.2108 BC3 .2219 FsP -170 SG1 5232.1 SC2 T02.6 TMA 125.32 EL! 2213.0 EL2 469.2 ALF 136.81

LAUNCH DATE APR 14 1967 FLIGHT TIME 176.00 ARRIVAL DATE OCT 7 1967
HELTOCENTRIC CONIC OISTANCE 459.463

RL 150.04 LAL -.00 LOL 203,37 VI 27.521 GAL 6.38 AZL B80.50 HCA 193.32 SMA 131,18 ECC 18100 INC 9.4957 V1  29.698
RP  108.27 LAP -2.18 LOP D36.51 VP 37,947 GAP -2.76 ATP 99.24 TAL 148.50 TAP 341.82 RCA 107.44 APO 154,92 v2 35.003
RC  66.356 GL 50.34 GP -T1.34 ZAL 64,00 ZAP T8.84 ETS 36.17 ZAE 115.12 €T€E 282.R4 ZAC 107.21 €7C 353.94 (LP -52.78
PLANETOCENTRIC CONIC

€3 34,350 vHL 5.86) DLA 53,76 RAL 187.31 RAD 63568.4 VEL 12.479 PTH 2,26 VHP 8.21% OPA -54.03 RAP 127,93 ECC 1.565)
LNCH AZMTH  LNCH TIME L-1 TIME INJ LAY INJ LONG  INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

22.19 23 34 4y 4482.60 -28.31 214.29 74,07 42,19 25 9 4 3862.6 ~34.08 208.23
137.8) 8 %0 35 2817.22 -28.30 a7.46 74.0% 42.18 9 38 52 2211.2 -34.07 B1.40
2.9 23 %4 4 4462.60 -28.31 214.29 74.07 42.19 25 9 4 3862.6 -34.08 208.23
137.81 8 50 35 28717.22 -28.30 87,46 74.08 42.18 9 38 52 zgarr.z -34.07 81.40
42.19 23 % 4} 4462.60 -28.31 214.29 74.07 42.19 25 9 4 3862.6 -34.08 208.23
137.83 8 50 353 2877.22 -28.30 87.46 74.08 42,18 9 38 52 2271.2 -34.07 81.40
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.0808 TRA-1.,1230 TC3 -.0227 BAU .2644 SCT 2136.5 SR 4795,2 SC3  340.7 ST 1194.3 SR 168A.7 S5 1074.4
ROE -.9726 RRA 2.8130 RC3 -.575%52 FAU 02117 RRT -.9393 RRF  .9980 RTF -.9534 CRT -.8835 CRS -.9913 (ST .,9373
FOE-1.0323 FRA 2.2742 FC3 -.5334 BSP 16628 508 5249.6 R23 -.0090 RI3 .9991 LSA 22A2.9 MSA 469.6 SSA 3.8
BOE 1.4538 BRA 3.0289 BC3 .5756 FSP -109A $¢1 5206.0 SG2 675.0 THA 113.12 EL! 2014.4 EL2 469.0 ALF 124,10
LAUNCH CATE APR 14 1967 FLIGHT TIME 178.00 ARRIVAL CATE 0CT 9 1967
HELIOCENTRIC CONIC CISTANCE 465.876

KL 150.04 LAL -.00 LoL 203,37 Vi 27,536 (AL 6.36 AZL B82.82 HCA 196.46 SMA 131.29 ECC .1RGN3 INC 7.1761 VI 29.698
RP  INA.22 LAP -2.N3 LOP 39.T71 VP 37.97N GAP -2.29 AZP 96.8R TAL 148,47 TAP 344.R6 RCA 117,65 APO 154,92 v2 35.016
RC  68.382 GL 43.46 P -66,80 ZAL 59.00 ZAP T9.27 €75 27.35 ZAE 119.6%5 €T€ 276.N9 ZAC 109,94 E7C 350.60 CLP -61.82
PLANETOCENTRIC CONIC

€3 24,701 vWL 4,970 DLA 47,44 RAL 1R2.98 RAD 6568.0 VEL 12,086 PTH 2.16 VWP 6.BA8 DPA -49.15 RAP 129.63 €CC 1.4065

LNCH AZMTH  LNCH TIME L-] TIME INJ LAT INJ LONG INJ RY ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONC
sn.20 0 512 4320.%1 -29.29 200,74 61.58 50.85% 11713 3720.5% -34.13 193.67
129 .80 A 6 32 2R54.54 -29.28 86.20 61.97 $0.85% 8 54 17 22%4.5 -34.12 79.12
s50.20 0o 812 4320.4%1 -29.29 200.74 61.98 $0.85% 11713 aren.s -34.13 193,67
129.80 8 6 32 2854 .54 -29.28 86,20 61.57 50.85 8 54 7 2254.5% -34.,12 19.12
40.20 o %12 432Q0.5¢ -29.29 200.74 61.5%8 50.85% 11713 312n.5 -34.13 193.67
129.80 8 6 32 2854 .54 -29.28 86,20 61.57 50.8% 8 54 7 2254.5 -34.12 79.12
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
TOE .7N4) TRA -.TOBT TC3 -.0915 BAU .31%8 SGT 1458.2 SR 4977.9 SC3  4%6.1 ST AAR.9 SR ITNA.T SS 1155.2
ROE -.7975 RRA 2.8161 RC3 -,9519 FAU .03245 RRT - ,889T7 RRF .9984 RTF -.902] CRT -.,834R (RS -.9931 (ST .A934
FOE-1.065%6 FRA 2.9384 FC3-1.1374 BSP 16384 568 5187.1 R2Y -.0030 R13 .9989 LSA 2201.2 MSA 446.3 SSA . 4.5
BRE 1.0638 BRA 2.9039 B8C3 ,9%63 FSP -1466 S5C) 53147.0 SC2 643,8 THA 104.85 €L1 1873.7 €EL2 446.3 ALF 114,99
LAUNCH DATE APR 